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SUNUS

Bir bdlgedeki canli organizmalarin cesit ve sayi zenginlidini ifade eden biyocesitlilik, ayni zamanda ekosistemlerin insanligin refahi ve saglikli
bir cevre icin gerekli olan yasam destek siirecini sirdirme kabiliyetinin de bir gostergesidir. Biyocesitlilik, bir bélgede bulabilecedimiz tim
farkli yasam tirleridir - dodal dinyamizi olusturan cesitli hayvanlar, bitkiler, mantarlar ve hatta bakteriler gibi mikroorganizmalar. Bu tiirlerin ve
organizmalarin her biri, dengeyi korumak ve yasami desteklemek icin karmasik bir ag gibi ekosistemlerde birlikte calisir. Biyocesitlilik dogada
hayatta kalmak icin ihtiyac duydugumuz her seyi destekler: gida, temiz su, ilac ve barinak.

Yeryiiziinde bugiine kadar kaydedilmis 1 milyon 750 binin zerinde canl tiirii olmasina ragmen, bu sayinin aslinda 10 milyon civarinda oldugu
tahmin ediliyor. Son yiizyilda diinya niifusundaki hizli artis, iklim degisikligi, cevre kirliligi, kaynaklarin asiri ve siirdirilemez kullamimi yasam
alanlarini ciddi sekilde tahrip etmis ve bu durum insan yasamini tehdit eder hale gelmistir. Bugiin yeryiizindeki biyocesitlilik insanlik tarihinde
gorilmemis bir hizla azalmaktadur. Istilaci yabanci tiirler (YT) son zamanlarda ekosistemleri ve biyogesitliligi tehdit eden konulardan biridir.
Bilindigi izere insan faaliyetleriile dogal ve potansiyel yayilis alanlarinin disina cikarilan tiirler "yabanci tirler” olarak tanimlanmaktadr. Yabanci
tiirlerin popiilasyonlari dogal yasam alanlarinda iklim, kaynaklar, avcilar ve hastaliklar gibi bircok sinirlayici faktor tarafindan kontrol altinda
tutulmaktadir. Yabancr tiirler yeni bir ortamda basarili bir sekilde yerlesip yayildidinda, besin aglarini degistirdiginde ve biyocesitliligi tehdit
ettiginde, insan saglgina ve ekonomiye zarar verdiginde, istilaci tirler olarak adlandinilirlar. IYT, yayilmis, yayilmakta olan veya baska bir yere
yayilma potansiyelini gdstermis ve istila edilen bélgelerde biyolojik cesitlilik, ekosistem isleyisi, sosyo-ekonomik degerler ve/veya insan sagligi
lizerinde olumsuz etkiye sahip yerlesik yabanci tiirler olarak tanimlanmaktadir.

istilaci tiirlerin yayilmas artik gezegenin ekolojik ve ekonomik refahina yinelik en bilyik tehditlerden biri olarak kabul edilmektedir. Bu tiirler
biyocesitlilige ve bagimli oldugumuz diinyanin degerli dogal zenginliklerine biiyik zarar vermektedir. Dogrudan ve dolayli saglik etkileri giderek
daha ciddi hale gelmekte ve cevreye verilen zarar genellikle geri dndiirilemez olmaktadir. Ayrica, turizm, su iriinleri yetistiriciligi ve balikcilik
gibi kiyi ve deniz cevresine bagimli sektdrler izerinde dnemli ekonomik etkiler ve altyapi izerinde maliyetli hasarlar meydana gelmektedir.

Tiirler cagjlar boyunca dogal mekanizmalarla (firtinalar, okyanus akintilari vb.) yeni ortamlara yayilmigtir. Ancak giinimiizde tiirler, deniz ticareti
ve tasimaciligi gibi insan faaliyetleri yoluyla oldukca hizli bir sekilde tanttilmaktadir. istilact sucul tiirlerin gemilerle yeni ortamlara tasinmas,
diinya okyanuslari ve biyolojik cesitliligin korunmasi icin biiyik bir tehdit olarak tanimlanmistir. Bu tiirler dzellikle gemilerin, yatlarin ve deniz
araclarinin gévdelerine yapisarak ve cogunlukla balast sularinda hareket etmektedir.

Gemiler tarafindan tasinan istilaci tiirler sorunu, genisleyen ticaret ve trafik hacmi nedeniyle son birkac on yilda yogunlasmistir ve deniz ticareti
hacimleri artmaya devam ettiginden, sorun heniz zirveye ulasmamis olabilir ancak diinyanin bircok bélgesindeki etkileri yikici olmustur. Sayisal
veriler, biyolojik istila oraninin endise verici bir hizla artmaya devam ettiini ve her gecen giin yeni alanlarin istila edildigini gdstermektedir.

Celik govdeli gemilerin kullanitmaya baslanmasindan bu yana su, denizdeki gemileri stabilize etmek icin balast olarak kullanilmaktadir. Balast
suyu, bir sefer boyunca giivenli calisma kosullarini korumak icin pompalanir. Bu uygulama tekne izerindeki gerilimi azaltir, enine stabilite saglar,
sevk ve manevra kabiliyetini gelistirir ve cesitli kargo yiik seviyelerinde ve yakit ve su tiiketiminden kaynaklanan agirlik degisikliklerini telafi
eder. Balast suyu giivenli ve verimli modern denizcilik operasyonlari icin gerekli olmakla birlikte, gemilerin balast suyunda tasinan cok sayida
deniz canlisi nedeniyle ciddi ekolojik, ekonomik ve saglik sorunlarina yol acabilir. Bunlar arasinda bakteriler, mikroplar, kiicik omurgasizlar,
yumurtalar, kistler ve cesitli tirlerin larvalari bulunmaktadir. Tasinan tiirler, ev sahibi ortamda ireme popiilasyonu olusturmak icin hayatta
kalabilir, istilaci hale gelebilir, yerli tiirlerle rekabet edebilir ve zararli boyutlarda cogalabilir.
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Biyolojik kirlenme de biyolojik istilalarin ana vektgrlerinden biri olarak kabul edilir ve mikroorganizmalarin, bitkilerin, alglerin ve hayvanlarin
su altindaki yapilar (6zellikle gemi gdvdeleri) iizerinde istenmeyen birikimi olarak tanimlanir. Suda yasayan organizmalarin gemilerin 1slak
yiizeylerinde kirlenmesi, dzellikle deniz ve kiyr ekosistemlerinde tiirlerin yeni bélgelere tasinmasinda dnemli bir aractir. Calismalar, biyolojik
kirlenmenin istilaci sucul tiirlerin transferi icin Gnemli bir vektdr olabilecegini géstermistir. Devletlerin sularina giren gemilerdeki biyolojik
kirlenme, insan, hayvan ve bitki yasamina, ekonomik ve kiiltiirel faaliyetlere ve sucul cevreye tehdit olusturabilecek istilaci sucul tirlerin
yerlesmesine neden olabilir.

Bu durumun ele alinmasina yardimer olmak amaciyla, T.C. Tarim ve Orman Bakanligi Doga Koruma ve Milli Parklar Genel Miidiirligi tarafindan
Birlesmis Milletler Kalkinma Programi (UNDP) isbirligi ve Kiiresel Cevre Fonu (GEF) finansman destegi ile yilriitiilen Onemli Deniz Biyocesitlilik
Alanlarindaistilaci Yabanci Tiir Tehditlerinin Ele Alinmasi Projesi kapsaminda 28-30 Kasim 2023 tarihlerinde Antalya'da YT énleme ve kontroliinde
balast suyu ve biyolojik kirlenme yanetimi konulu uluslararast bir sempozyum diizenlenmistir. Sempozyumun ana kanulari arasinda [YT'nin balast
sularyla tasinmas, mevzuatlar, stratejiler ve bunlarin uygulanmasi, balast suyu ve sediman ydnetim sistemleri, balast suyu yénetiminde mevcut
durum, biyolojik kirlenme yonetimi, yabanci tirlerin deniz tasimaciliginda balast suyu veya biyolojik kirlenme olarak tasinmasini Gnlemek icin iyi
uygulamalar vb. yer almistir. Konular deniz IYT'lerine dzgii konulara odaklanmistir.

Bu cercevede "IYT Onleme ve Kontroliinde Balast Suyu ve Biyolojik Kirlenme Yonetimi Uluslararasi Sempozyumu"ndan elde edilen verilerin risk
degerlendirmesi, Gnleme, tespit, gozetim, izleme ve ytnetim faaliyetlerini destekleyecedi muhakkaktir. Ayrica, balast suyu ve biyolojik kirlenme
konusunda calisan bilim insanlarini, uluslararasi kurulus ve proje temsilcilerini, lisans ve lisansiistii 6grencilerinin konuya ilgilerinin arttiniimasi
da arzu edilen bir sonuc olacaktr.

Bu bagjlamda, "IYT Onleme ve Kontroliinde Balast Suyu ve Biyolojik Kirlenme Yanetimi Uluslararasi Sempozyumu"nun denizel istilaci yabanci
tiirlere ydnelik farkindalig artiracagini, yonetimine ydnelik somut dneriler gelistirilmesi acisindan énemli oldugunu vurgulamak isteriz.

Sempozyum Diizenleme Kurulu
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PRESENTATION

Biodiversity, which expresses the richness of variety and number of living organisms ina region, is also an indicator of the ability of ecosystems to
sustain the life support process necessary for the well-being of humanity and a healthy environment. Biodiversity is all the different kinds of life
we will find in one area-the variety of animals, plants, fungi, and even microorganisms like bacteria that make up our natural world. Each of these
species and organisms work together in ecosystems, like an intricate web, to maintain balance and support life. Biodiversity supports everything
in nature that we need to survive: food, clean water, medicine, and shelter.

Although there are over 1 million 750 thousand species recorded on earth to date, this number is actually estimated to be around 10 million.
In the last century, the rapid increase in the world population, climate change, environmental pollution, excessive and unsustainable use of
resources have seriously destroyed habitats and this situation has become a threat to human life. Today, biodiversity on Earth is declining at an
unprecedented rate in human history. Invasive alien species (IAS) are one of the issues that threaten ecosystems and biodiversity lately.

As it is known species that are introduced outside of their natural and potential distributional area by human activities are defined as “alien
species”. Alien species populations are kept under control in their natural habitats by many limiting factors as climate, resources, predators and
diseases. When alien species successfully establish and spread in a new environment, alter food webs and threaten biodiversity, harm human
health and economy, they are called invasive species. IAS are defined as established alien species which have spread, are spreading or have
demonstrated their potential to spread elsewhere, and have an adverse effect on biological diversity, ecosystem functioning, socio-economic
values and/or human health in invaded regions.

The spread of invasive species is now recognized as one of the greatest threats to the ecological and the economic well-being of the planet. These
species are causing enormous damage to biodiversity and the valuable natural riches of the earth upon which we depend. Direct and indirect
health effects are becoming increasingly serious and the damage to the environment is often irreversible. Moreover, significant economic impact
occurs to industries that depend on the coastal and marine environment, such as tourism, aquaculture and fisheries, as well as costly damage to
infrastructure.

Species have for ages been spreading to new environments by natural mechanisms (storms, oceanic streams etc.). Today however, species
are introduced rather rapidly through human activities of maritime trade and transport. The introduction of invasive aquatic species to new
environments by ships has been identified as a major threat to the world's oceans and to the conservation of biodiversity. They particularly travel
by adhesion to hulls of ships, yachts and vessels, and mostly in ballast waters. The problem of invasive species carried by ships has intensified
over the last few decades due to the expanded trade and traffic volume and, since the volumes of seaborne trade continue to increase, the problem
may not yet have reached its peak. The effects in many areas of the world have been devastating. Quantitative data show that the rate of bio-
invasions is continuing to increase at an alarming rate and new areas are being invaded all the time.

Since the introduction of steel-hulled vessels, water has been used as ballast to stabilize vessels at sea. Ballast water is pumped in to maintain
safe operating conditions throughout a voyage. This practice reduces stress on the hull, provides transverse stability, improves propulsion and
maneuverability, and compensates for weight changes in various cargo load levels and due to fuel and water consumption. While ballast water is
essential for safe and efficient modern shipping operations, it may pose serious ecological, economic and health problems due to the multitude
of marine species carried in ships' ballast water. These include bacteria, microbes, small invertebrates, eggs, cysts and larvae of various species.
The transferred species may survive to establish a reproductive population in the host environment, becoming invasive, out-competing native
species and multiplying into pest proportions.

My




International Symposium on Ballast Water and Biofouling
Management in IAS Prevention and Control (28-30 November 2023, Antalya-Turkiye)

Biofouling is also considered one of the main vectors for bio invasions and is described as the undesirable accumulation of microorganisms,
plants, algae and animals on submerged structures (especially ships' hulls). Fouling by aquatic organisms on wetted surfaces of ships is an
important means of transferring species to new regions, especially in marine and coastal ecosystems. Studies have shown that biofouling can be
a significant vector for the transfer of invasive aquatic species. Biofouling on ships entering the waters of states may result in the establishment
of invasive aquatic species which may pose threats to human, animal and plant life, economic and cultural activities and the aquatic environment.

In order to address this situation, an International Symposium on Ballast Water and Biofouling Management in IAS Prevention and Control was
organized in Antalya on 28-30 November 2007 within the framework of the project "Addressing Invasive Alien Species Threats at Key Marine
Biodiversity Areas", which isimplemented by the Ministry of Agriculture and Forestry, General Directorate of Nature Protection and National Parks
in cooperation with the United Nations Development Programme (UNDP) and with the financial support of the Global Environment Facility (GEF).
The main topics of the symposium included the transport of invasive alien species in ballast water, legislation, policies and their implementation,
ballast water and sediment management systems, current status of ballast water management, biofouling management, good practices to prevent
the transport of alien species in ballast water or biofouling in maritime transport, etc. The topics focused on issues specific to marine IST.

In this framework, it is certain that the data obtained from the " International Symposium on Ballast Water and Biofouling Management in 1AS
Prevention and Control" will support risk assessment, prevention, detection, surveillance, monitoring and management activities. In addition,
a desired outcome will be to increase the interest of scientists, representatives of international organizations and projects, undergraduate and
graduate students working on ballast water and biofouling.

In this context, we would like to emphasize that the " International Symposium on Ballast Water and Biofouling Management in IAS Prevention
and Control" will increase awareness of marine invasive alien species and is important for developing concrete recommendations for their
management.

Symposium Organization Committee
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iSTILACI YABANCI TURLERLE MUCADELEDE BALAST SUYU VE BiYOFOULING
YONETiIMi ULUSLARARASI SEMPOZYUMU

PROGRAM

Tarih : | 28-30 Kasim 2023
Adres : | Akra Hotel / Sirinyali Mahallesi Lara Caddesi No:24 Muratpasa/Antalya, Tirkiye
Zaman Giin-1 (28/11/2023,Sali) Sayfa No.

09.30- 10.00 | Kayit

Saygi durusu ve istiklal Marsi

Acilis Konusmalari

10.00 - 10.35
e Louisa Vinton, Mukim Temsilci, UNDP Tirkiye

¢ Yilmaz Tascl, Denizcilik Genel Mudir Yardimcisi, UAB
e Kadir Cokgetin, Doga Koruma ve Milli Parklar Genel Mudird, TOB

10:35-10.40 | Animasyon — Denizel Istilaci Yabanci Tiirler

Denizel istilaci Tiirler ve MarlAS Projesi
10:40 - 11.00
Mehmet Gélge

Tiirkiye’de istilaci Yabanci Tiirlerin Yonetimi ve Uygulamalari

11.00 - 11:30
Hatice Bediz Sen

11.30-11.55 |[Ara

I. OTURUM
Sayfa No.
Oturum Baskani: Prof. Dr. Sitheyla Suzan Gokalp

BWM Sozlesmesi’nin Uygulanmasina iliskin Giincelleme
11.55-12.35 | Theofanis Karayannis 2

(Cevrimici)

Yabanci Tiirlerin Yonetimi Uzerine Barselona Sézlesmesi Perspektifleri
12.35-13.00 | Atef Ouerghi

(Cevrimici)

Karadeniz: Balast Suyu Yonetimi Bolgesel Politikasi
13:00 - 13:25 4
Iryna Makarenko

13.25-14.30 | Ogle arasi
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INTERNATIONAL SYMPOSIUM ON BALLAST WATER AND BIOFOULING
MANAGEMENT IN IAS PREVENTION AND CONTROL

AGENDA

Date : | 28-30 November 2023
Location : | Akra Hotel / Sirinyali Mahallesi Lara Caddesi No:24 Muratpasa/Antalya, Tirkiye
Time Day-1 (28/11/2023, Tuesday) Page No.

09.30 — 10.00 | Registration

Moment of Silence and National Anthem

Opening Remarks

10.00 - 10.35
e Louisa Vinton, Resident Representative, UNDP Tiirkiye

¢ Yilmaz Tasci, Deputy General Director of Maritime, MoTI
e Kadir Cokgetin, General Director of Nature Conservation and National Parks, MoAF

10:35-10.40 | Animation — Marine Invasive Alien Species

Marine Invasive Species and MarlAS Project
10:40-11.00
Mehmet Golge

Management and Practices of Invasive Alien Species in Turkiye

11.00—-11:30
Hatice Bediz Sen

11.30-11.55 | Health Break

I. SESSION

Page No.
Session Chair: Prof. Dr. Stiheyla Suzan Gokalp =

Update on the Implementation of the BWM Convention
11.55-12.35 | Theofanis Karayannis 3

(Online)

Barcelona Conventions’ Perspectives on Non Indigenous Species Management
12.35-13.00 |Atef Ouerghi

(Online)

Black Sea: Regional Policy in Ballast Water Management
13:00 - 13:25 5
Iryna Makarenko

13.25-14.30 | Lunch Break
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PROGRAM

17.45 1. G4nun Sonu
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AGENDA

17.45 End of Day 1
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BWM Sézlesmesi’nin Uygulanmasina Iliskin Giincelleme

Theofanis Karayannis

e-posta: tkarayan@imo.org

Deniz Cevresi Béliimii, Uluslararast Denizcilik Orgiitii (IMO), Londra, Birlesik Krallik

OZET

Bu sunumda 2004 Gemi Balast Suyu ve Sedimanlarin Kontrolii ve Yonetimi Hakkindaki Uluslararasi
Sozlesme 'nin, (BWM Sozlesmesi) 8 Eyliil 2017 tarihinde yiirtirliige girmesinin ardindan halihazirdaki
kiiresel uygulanma durumuna iligkin genel degerlendirme yapilmaktadir,. BWM Soézlesmesi’nin
istilact sucul tiirlerin taginmasinin dnlenmesi konusundaki amaglari baglaminda bu sunum, BWM
Sozlesmesi’yle iligkili olarak S6zlegsme metninin sistematik ve kanita dayali incelemesinin yapilmasinin
amaclandigi deneyim gelistirme evresinin halihazirda geldigi noktaya odaklanmaktadir.

Balast suyunun yonetilmesindeki karmagikliklara bagli olarak BWM S6zlesmesi’nin uygulanmasina
ve yiiriitiilmesine iligkin olarak bayrak ve liman devletleri ve aralarinda armatdrlerin/isletmecilerin ve
tayfanin da yer aldig1 diger paydaslar bir 6rnek ve etkin uygulama konusunda teknik ve operasyonel
acilardan zorluklarla karsilasmaktadir. Uluslararast Denizcilik Orgiitiiniin (IMO) bu olguyu kabul
eden iiye devletleri, BWM So6zlesmesi’nin yliriirliige girmesi sirasinda deneyim gelistirme evresini
belirlemis ve bdylece liman devletlerine, bayrak devletlerine ve diger paydaslara ilgili verileri toplama
ve IMO Sekreterligine sunma olanagini saglamiglardir. Béylece BWM Sézlesmesi’nin somut deneyim
ve olgular temel alinarak gelistirilebilecek olan yonleri belirlenebilecek ve bunun sonucunda ise
iyilestirmelerin yapilabilmesi i¢in S6zlesme metni kapsamli olarak incelenebilecektir.

Veri toplama siireci 2021 yilmin sonunda tamamlanmig, veri analizi raporu 2022 yilinda
incelenmis ve Sozlesme Inceleme Plani ise Temmuz 2023’te onaylanmisti. BWM Sézlesmesi’nde
yapilmasi beklenen birtakim tadilerin belirlenecek oldugu deneyim gelistirme evresinin 2026 yilinda
sonuglanmast beklenmektedir. Deneyim gelistirme evresinin halihazirda veri toplama ve analiz
evrelerinden sozlesmenin incelenmesi evresine gegis yapimis olmasi nedeniyle bu sunum, veri analizi
raporunun baslica bulgularina iligkin genel agiklamay1 ve bu bulgularin sonucunda nihai olarak BWM
Sozlesmesi’ne iligkin yukarida bahsi gegen tadillerin gelistirilmesini saglayacak sekilde sdzlesmenin
incelenmesi evresinde ele alinmakta olan belirlenmis ve kabul edilmis 6ncelikli sorunlar1 igermektedir.

Anahtar Kelimeler: veri, inceleme, tadiller, onleme
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Update on the Implementation of the BWM Convention

Theofanis Karayannis

e-mail: tkarayan@imo.org

Marine Environment Division, International Maritime Organization (IMO), London, UK.

ABSTRACT

This presentation provides an overview of the current status of the global implementation of the
International Convention for the Control and Management of Ships’ Ballast Water and Sediments,
2004 (BWM Convention), following its entry into force on 8 September 2017. In the context of the
objectives of the BWM Convention with regard to the prevention of the transfer of invasive aquatic
species, this presentation focuses on the current progress of the experience-building phase associated
with the BWM Convention, which aims at a systematic and evidence-based review of the text of
Convention.

Due to the complexities associated with ballast water management, there are significant technical
and operational challenges for the uniform and effective implementation and enforcement of the
BWM Convention, faced by flag and port States as well as other stakeholders including ship owners/
operators and crews. It is in recognition of this fact that the Member States of the International Maritime
Organization (IMO) established the experience building phase at the time of the BWM Convention’s
entry into force, to enable port States, flag States and other stakeholders to gather and submit relevant
data to the IMO Secretariat. This would allow the identification of aspects of the BWM Convention that
could be improved based on concrete evidence and facts, and consequentially a comprehensive review
of the text of the Convention with a view to achieving such improvements.

Data gathering concluded in late 2021, the data analysis report was considered in 2022 and a
Convention Review Plan was approved in July 2023. The experience-building phase will conclude
with the development of a package of amendments to the BWM Convention, expected in 2026. As
the experience-building phase has now moved from the data gathering and analysis stages to the
convention review stage, this presentation focuses on the current status and progress, including an
overview of the main findings of the data analysis report and the resulting priority issues that have been
identified and agreed, which are being addressed in the convention review stage ultimately resulting in
the aforementioned development of a package of amendments to the BWM Convention.

Keywords: data, review, amendments, prevention
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Karadeniz: Balast Suyu Yonetimi Bolgesel Politikasi

Iryna Makarenko

e-posta: iryna.makarenko79@gmail.com

Karadeniz Komisyonu Daimi Sekreterligi

OZET

Bu makalede Biikres Sozlesmesinin icra organi olan Karadeniz Komisyonunun deniz tagimaciliginin
gevresel yonlerine, balast suyu yonetimine ve istilaci tiirlere, belgelerdeki yasal bosluklara [Karadeniz
Stratejik Eylem Plan1 2009 ve izleme programi (BSIMAP) 2017-2022] ve kurumsal yapimin yani
sira, bolgesel ve kiiresel dlgekteki mevcut trendlere ve zorluklara 6zellikle vurgu yapilarak deniz
ortaminin korunmasindaki rolii ele alinmaktadir. Karadeniz Komisyonunun ilgili ¢alisma gruplari
ve gruplarin Uluslararas1 Denizcilik Orgiitii (IMO) gibi cesitli partnerlerle yaptig1 diizenlemeler de
ayrica agiklanacak ve incelenecektir. Balast suyu yonetiminin Karadeniz havzasinda iyilestirilmesi
konusundaki bazi somut projeler, girisimler ve oneriler sunulacaktir.

Bu makalenin amaci, Karadeniz havzasinda balast sularinin ve yabanci tiirlerin izlenmesi,
degerlendirilmesi ve bolgesel koordinasyon araglari konularinda ilerleme kaydedilmesine iliskin
ihtiyact vurgulamak ve bazi somut adim ve Onlemleri onermektir. Bu makalede ayrica Karadeniz
bolgesindeki istilact tiirler baglaminda IMO ve Avrupa Komisyonu gibi ilgili partnerlerle yapilan is
birliginin etkililigi ve ilgili MARPOL Eklerinin ve Deniz Stratejisi Cerceve Direktifinin (MSFD)
uygulanmasina iligskin hususlar da ele alinmaktadir.

Anahtar Kelimeler: balast sulari, istilaci tiirler, izleme, degerlendirme, deniz tasimaciligi, is birligi
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Black Sea: Regional Policy in Ballast Water Management

Iryna Makarenko

e-mail: iryna.makarenko79@gmail.com

Black Sea Commission Permanent Secretariat

ABSTRACT

This article will consider the role of the Black Sea Commission - an executive body to Bucharest
Convention - in the preservation of marine environment with particular emphasis on environmental
aspects of shipping, ballast water management and invasive species, the legal gaps in the documents
(Black Sea Strategic Action Plan 2009 and monitoring program (BSIMAP) 2017-2022)) and institutional
structure, as well the current trends and challenges on the regional and global level. An overview of
relevant Black Sea Commission’s working groups and arrangements with various partners, such as
International Maritime Organization (IMO), will be further described and analyzed. Some concrete
projects, initiatives and recommendations on the improvement in the ballast water management in the
Black Sea basin will be proposed.

The purpose of this article is to stress on the necessity to improve the monitoring, assessment
and regional instruments of coordination of ballast waters and alien species in the Black Sea basin,
as well as to propose some concrete steps and methods. The article will also consider effectiveness
of cooperation with relevant partners, such as IMO and European Commission and peculiarities of
implementation of the relevant MARPOL Annexes and Marine Strategy Framework Directive (MSFD)
in regards to invasive species in the Black Sea area.

Keywords: ballast waters, invasive species, monitoring, assessment, shipping, cooperation

A, PN
2 (&
W& & g




IYT ile Miicadelede Balast Suyu ve Biyofouling Yonetimi
Uluslararasi Sempozyumu (28-30 Kasim 2023, Antalya-Turkiye)

NIS ile Miicadelede HELCOM Yaklasim

Marta Ruiz

e-posta: marta.ruiz@helcom.fi

HELCOM, Baltik Deniz Ortami Koruma Komisyonu, Helsinki, Finlandiya

OZET

Baltik Denizi’ndeki deniz ortaminin her tiirli kirlilik kaynagindan korunmasi amaciyla 1974
yilinda Baltik Denizi Bolgesinin Deniz Ortamimin Korunmasi Soézlesmesi (Helsinki Soézlesmesi)
imzalanmistir. 1992 yilinda imza altina alindiktan sonra Ocak 2000°de yiirtirliige girmis olan mevcut
versiyonda Soézlesme’nin Taraflar1 arasinda dokuz Baltik Denizi Kiy1 Devleti ve Avrupa Birligi yer
almaktadir. Deniz tagimaciliginda yasanan artig, Baltik Denizi gibi kirilgan bir ekosistemde yabanci
tiirlerin getirilmesi 6rnegindeki gibi ekolojik sonuglar dogurabilmektedir. Helsinki Komisyonu
(HELCOM) bu olumsuz etkilerin en aza disiiriilmesi konusunda iki perspektiften yola ¢ikarak ¢aba
gostermektedir. Birincisi, Baltik Denizi’nin durumunun yeni yabanci tiirlerin getirilmesi baglaminda
takip edilmesine yonelik olan izleme ve degerlendirme faaliyetleri yoluyla. ikincisi, cogunlukla balast
suyunun ve biyolojik kirliligin yonetimiyle baglantili olarak 6nleyici yonetim dnlemleri {izerinden.

izleme faaliyetlerine iliskin olarak yakin zamanda yaymlanmis olan yabanci tiirlere iliskin son
tematik degerlendirmede (HELCOM, 2023") Baltik Denizi’'nde 2016-2021 degerlendirme donemi
esnasinda on ii¢ adet yeni yabanci ve kriptojenik tiiriin ilk defa gériildiikleri agiklanmaktadir. Tyi
Cevresel Durum (GES) ve alt GES kosullar arasinda kalan HELCOM esik degerine alti yillik
degerlendirme doneminde insan faaliyetleri marifetiyle yeni bir yabanci tiir girisi olmadigindan (ve
gosterge Baltik Denizi’nin tamaminda degerlendirildiginden), yeni yabanci tiirlerin gelis trendlerine ait
HELCOM c¢ekirdek gostergesi GES’ye (alt GES’ye) ulasmamustir.

Gemi Balast Suyu ve Sedimanlarin Kontrolii ve Yonetimi Hakkindaki Uluslararast Sézlesme’nin
en ge¢ 2013 yili itibariyla onaylanmasina yonelik ortak cabalarin yapilandirilmasi amaciyla birinci
HELCOM Balast Suyu Yol Haritas1 kapsaminda bu bolgedeki 6nleyici yonetim dnlemleri 2007 yilinda
baslatilmistir. On alt1 y1lin sonunda oldukga fazla ilerleme kaydedilmis olup su anda biitin HELCOM
iilkeleri So6zlesme’yi onaylamis durumdadir ve yabanci tiir gelisleriyle ilgili faaliyetlerin ele alindig1
ve bolgede iyi ¢evresel durumun saglanmasini teminen yaklasik iki yiiz adet 6nlemden meydana gelen
baslica HELCOM araci olan 2021 Baltik Denizi Eylem Planina yeni 6nlemler dahil edilmistir.

Anahtar Kelimeler: HELCOM, Baltik Denizi, yabanci tiirler, balast suyu, biyolojik kirlilik

! HELCOM (2023): Tehlikeli maddelere, deniz ¢oplerine, denizalt: giiriiltiisiine ve egzotik tiirlere iligkin HELCOM Tematik
degerlendirmesi 2016-2021. Baltik Denizi Cevre Tutanaklar1 No. 190.
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HELCOM Approach to Address NIS

Marta Ruiz

e-mail: marta.ruiz@helcom.fi

HELCOM, Baltic Marine Environment Protection Commission, Helsinki, Finland

ABSTRACT

Back in 1974, the Convention on the Protection of the Marine Environment of the Baltic Sea Area
(Helsinki Convention) was signed aiming at protecting the marine environment of the Baltic Sea from
all sources of pollution. In the current version signed in 1992, which entered into force in January 2000,
the Convention has the nine Baltic Sea Coastal States and the European Union as Contracting Parties.
Increasing maritime transportation may have ecological consequences in a fragile ecosystem as the
Baltic Sea, such as the introduction of non-indigenous species. The Helsinki Commission, HELCOM,
works on the minimization of those negative impacts from two perspectives. Firstly, through monitoring
and assessment activities to follow up on the status of the Baltic Sea in relation to the introduction
of new non-indigenous species. Secondly, on preventive management measures, which are mostly
connected to ballast water and biofouling management.

In relation to monitoring activities, the latest thematic assessment on non-indigenous species,
recently published (HELCOM, 2023') indicates that thirteen new non-indigenous or cryptogenic
species have appeared for the first time in the Baltic Sea during the assessment period 2016-2021. Since
the HELCOM threshold value between Good Environmental Status (GES) and sub-GES conditions is
no new introductions of NIS (and the indictor is evaluated at the whole Baltic Sea scale) through human
activities during a six-year assessment period, the HELCOM core indicator for trends in arrival of new
non-indigenous species has not reached GES (sub-GES).

Preventive management measures in the region started in 2007 with the first HELCOM Ballast
Water Road Map to structure the joint efforts towards ratification of the International Convention for
the Control and Management of Ships’ Ballast Water and Sediments no later than 2013. Sixteen years
later, a lot of progress has been made, and now, all HELCOM countries have ratified the Convention
and new measures to address activities related to NIS introductions have been included in the 2021
Baltic Sea Action Plan, the main HELCOM tool which comprises almost two hundred measures to
achieve a good environmental status in the region.

Keywords: HELCOM, Baltic Sea, non-indigenous species, ballast water, biofouling

! HELCOM (2023): HELCOM Thematic assessment of hazardous substances, marine litter, underwater noise and non-
indigenous species 2016-2021. Baltic Sea Environment Proceedings no190.
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Okyanus Yonetisimi icin Yenilikci ve Donitistiriicii
GEF/UNDP/IMO Ortakhigi

Vladimir Mamaev

e-posta: vladimir.mamaev(@undp.org

UNDP; GEF ve IMO adina

OZET

Bu sunumda GEF, UNDP ve IMO arasinda uzun siiredir devam eden ve kamu-6zel sektor ortakliklari
da dahil olmak iizere okyanus yonetisiminde yeniligi tesvik eden bagarili bir is birligi sergilenecektir.

GloMEEP, GloBallast, GloFouling ve GloNoise ortaklik projeleri araciligiyla GEF, UNDP ve
IMO, sera gaz1 emisyonlarinin azaltilmasi, gemi balast suyu ve gemilerdeki biyolojik kirlenme yoluyla
tasinan istilaci yabanct tiirler ve deniz ortaminda su altinda yayilan giiriiltii gibi temel ¢cevresel sorunlari
ele alan yenilik¢i bir kamu-6zel sektor “Ortakligr” tipi proje modeli olugturmustur. Bu yenilikgi is
birliginin bagsarisinin temelinde, 6zel sektor aktorlerini kilit kiiresel ¢evre sorunlar etrafinda bir araya
getiren Kiiresel Sanayi ittifaklarmin (GIA) proje tasarrmima dahil edilmesi yatmaktadir. Kamu ve
ozel sektdr paydaslart arasindaki ¢apraz etkilesim, Ar-Ge ¢alismalarinin tesvik edilmesini, teknoloji
gelistirmedeki ilerlemelerin sergilenmesini, kiiresel sektor diyalogunun bagslatilmasini ve kapasite
gelistirme faaliyetlerinin uygulanmasini saglamaktadir.

GEF-UNDP-IMO ile:

Gelismekte olan iilke 10 iilke, basariyla sonuglanan GIoMEEP projemiz (2016-2019) kapsaminda
IMO’nun enerji verimliligi gerekliliklerinin etkili bir sekilde uygulanmasini desteklemek amacryla
yasal, politik ve kurumsal reformlari takip etme ve ulusal hiikimet eylemlerini ve sektordeki
yenilikleri tesvik etme konusunda desteklenerek, uluslararasi denizcilikten kaynaklanan sera gazi
emisyonlarinin énemli 6l¢iide azaltilmasina katkida bulunulmustur. GloMEEP ile ayrica IMO-Norveg
GreenVoyage2050 Projesi kapsaminda faaliyet gostermeye devam eden ve denizciligin karbondan
arindirilmasinin 6niindeki engelleri ele alan Diisiik Karbonlu Denizciligi Desteklemek igin Giiclii
Kiiresel Sanayi Ittifaki (Diisiik Karbonlu GIA) kurulmustur.

GEF-UNDP-IMO’nun GloBallast projesi (2000-2017), gelismekte olan iilkelere siirdiiriilebilir
balast suyu yonetimi uygulamalari konusunda yardimci olmus ve 2004 yilinda Londra’daki IMO
Konferansinda Gemi Balast Suyu ve Sedimanlarimn Kontrolii ve Yonetimine Iliskin Uluslararas
Sézlesme’nin kabul edilmesini saglamistir.

GloFouling Ortakliklart projesi (2019-2025), deniz ekosistemlerini gemi karinalar1 ve diger deniz
yapilart {izerindeki biyolojik kirlenme yoluyla aktarilan istilact sucul tiirlerin olumsuz etkilerinden
korumaya yonelik 6,5 yillik kiiresel bir girisimdir. Proje kapsaminda ayrica gemilerdeki biyolojik
kirlenmeden kaynaklanan sera gazi emisyonlari da incelenmektedir. Proje; gelismekte olan tilkelerdeki

A b
8 &



http://GloMeep.imo.org
https://greenvoyage2050.imo.org/about-the-gia/
http://globallast.imo.org
http://www.glofouling.imo.org/

International Symposium on Ballast Water and Biofouling
Management in IAS Prevention and Control (28-30 November 2023, Antalya-Turkiye)

eylemlere kapasite gelistirme, farkindalik yaratma ve yasal, politik ve kurumsal incelemeyi
kolaylastirma yoluyla yon vermektedir.

GloNoise Ortaklik projesi (2023-2025), bu 6nemli ¢evre sorununa iliskin kiiresel enstriiman olan
IMO nun Deniz Yasami Uzerindeki Olumsuz Etkileri Ele Almak Icin Ticari Deniz Tasimacihgindan
Kaynaklanan Sualti Giiriiltiisiiniin Azaltilmasina Yonelik Kilavuz Ilkelerinin uygulanmasi konusunda
harekete ge¢ilmesine yardimci olacak 2 yillik bir girigimdir. Proje, gelismekte olan iilkelere farkindalik
yaratma, kapasite olusturma ve politika diyaloguna yardimc1 olmak i¢in bilgi toplama ve veri ve analiz
araglar gelistirme konularinda yardimer olacaktir.

Anahtar Kelimeler: GIoMEEP, GloBallast, GloFouling, GloNoise
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Innovative and Transformative GEF/UNDP/IMO
partnership for Ocean Governance

Vladimir Mamaev
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UNDP on behalf of GEF and IMO

ABSTRACT

The presentation will showcase longstanding, successful collaboration between the GEF, UNDP
and IMO driving innovation in ocean governance, including through public-private partnerships,

Through the GIoMEEP, GloBallast, GloFouling and GloNoise partnerships projects, the GEF,
UNDP and IMO have instituted a model of innovative public-private “Partnerships” style projects,
which have addressed the key environmental issues of GHG emissions reduction, invasive aquatic
species transferred through ship’s ballast water and biofouling on ships and underwater radiated noise
in the marine environment. Central to the success of this innovative collaboration is the inclusion
of Global Industry Alliances (GIAs), uniting private sector players around key global environmental
issues, in the project design. The cross-fertilization between public and private stakeholders catalyses
promotion of R&D efforts, showcases advances in technology development, initiates global industry
dialogue and helps implement capacity-building activities.

The GEF-UNDP-IMO collaboration consists of:

Our successfully concluded GloMEEP project (2016-2019) has contributed to a significant reduction
of GHG emissions from international shipping by supporting 10 developing countries in pursuing
legal, policy and institutional reforms, driving national government action and industry innovation
to support the effective implementation of IMO’s energy efficiency requirements. GloMEEP also
established a strong Global Industry Alliance to Support Low Carbon Shipping (Low Carbon GIA)
which continues to operate under the IMO-Norway GreenVoyage2050 Project and is addressing
barriers to decarbonizing shipping.

The GEF-UNDP-IMO GloBallast project (2000-2017), assisted developing countries with
sustainable ballast water management practices and saw the adoption of the International Convention
for the Control and Management of Ships Ballast Water & Sediments at a 2004 Conference at IMO in
London.

The GloFouling Partnerships project (2019-2025) is a 6.5-year global initiative to protect marine
ecosystems from the negative effects of invasive aquatic species transferred through biofouling on ships
hulls and other marine structures. The project also looks at GHG emissions resulting from biofouling
on ships. The project drives actions in developing countries through capacity building, awareness
raising and facilitating legal, policy and institutional review.

\\////
10



http://GloMeep.imo.org
https://greenvoyage2050.imo.org/about-the-gia/
http://globallast.imo.org
http://www.glofouling.imo.org/

International Symposium on Ballast Water and Biofouling
Management in IAS Prevention and Control (28-30 November 2023, Antalya-Turkiye)

The GloNoise Partnership project (2023-2025) is a 2-year initiative to help drive action on the
implementation of the global instrument governing this important environmental issue: the /MO
Guidelines for the Reduction of Underwater Noise from Commercial Shipping to Address Adverse
Impacts on Marine Life. The project will assist developing countries to raise awareness, build capacity
and collect information to assist the policy dialogue and develop data and analysis tools.

Keywords: GIoMEEP, GloBallast, GloFouling, GloNoise
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OZET

GloFouling Ortakliklar1 Projesi (Proje) alti buguk yillik bir projedir (31 Mayis 2025 tarihinde
sona erecektir.) ve Birlesmis Milletler Kalkinma Programi ve Kiiresel Cevre Fonu (GEF) ile is birligi
icinde yine GEF tarafindan saglanan finansman ($6,9 milyon) ile deniz ekosistemini denizel istilaci
tiirlerin olumsuz etkilerinden koruma amaciyla yiiriitiilen daha genis kapsamli Uluslararast Denizcilik
Orgiitiiniin (IMO) galismalarinin bir pargasidr.

Denizel istilaci tiirlerin gemiler araciligtyla yeni ¢evrelere taginmasimin diinyadaki okyanuslara ve
biyogesitliligin korunmasina ciddi bir tehdit olusturdugu tespit edilmistir'. Yakin zamanda yayinlanan
IPBES raporu (Eyliil 2023), istilact tiirlerin deniz iggalinin yaklagik yiizde 70’inin gemilerin gdvdeleri
araciligiyla meydana gelen biyolojik kirlilik ile baglantili oldugunu vurgulamistir®.

GloFouling Ortakliklar Projesi, diinyanin her yerindeki iilkelerin IMO’nun Biyolojik Kirlilik
Kilavuzunu uygulamaya koymada gerekli kapasiteye sahip olmasini saglamak icin halka agik ¢esitli
araglar (egitimler, raporlar ve diger farkindalik yaratma materyalleri) hazirlamis ve hazirlamaya da
devam etmektedir®. Biyolojik kirlilik yonetimine yonelik ulusal ve bolgesel politikalar gelistirmek ve
daha birgok ulusal ve bolgesel faaliyetin yani sira gozlem sahalarinda inceleme, diger toplantilar ve yan
etkinlikler diizenleme araciligiyla farkindalik yaratmak igin alt1 bolgeden on iki Oncii Ortak Ulke ile
yakin ig birligi i¢inde ¢alismaktadir (bes Bolgesel Koordinator Kurulus ile is birligi i¢inde)*.

Proje; denizcilik 6zel sektoriinden adanmus liderleri bir araya getiren Deniz Biyogiivenligi Kiiresel
Endiistri Ittifakim1 kurmus ve iyilestirilmis biyolojik kirlilik yénetimi ile projeyi ve su iki temel IMO
cevresel hedefini desteklemeyi amaglamistir: deniz biyogesitliligini koruma ve denizciligi karbonsuz
hale getirme?®.

Anahtar Kelimeler: GloFouling, IMO

! https://www.imo.org/en/OurWork/Environment/Pages/Biofouling.aspx

2 https://www.glofouling.imo.org/post/invasive-species-have-contributed-to-more-than-half-of-all-global-species-extinctions
3 https://www.glofouling.imo.org/post/2023-imo-biofouling-guidelines

4 https://www.glofouling.imo.org/participation

5 https://www.glofouling.imo.org/gia
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Tackling Invasive Aquatic Species Introduced by Ships
Biofouling Through Technical Cooperation

Lilia Khodjet El Khil

e-mail: LKhodjet@imo.org

Partnerships and Projects Division, International Maritime Organization (IMO), London, UK

ABSTRACT

GloFouling Partnerships Project (the Project) is a six and a half year project (finishing on 31 May
2025) and is part of a wider International Maritime Organization (IMO) effort, in collaboration with
the United Nations Development Programme and the Global Environment Facility (GEF), to protect
marine ecosystems from the negative effects of invasive aquatic species with the funding provided by
GEF ($6.9 million).

The introduction of invasive aquatic species to new environments by ships has been identified as
a major threat to the world’s oceans and to the conservation of biodiversity'. The recently published
IPBES report (in September 2023) have highlighted that an estimated 70 percent of marine invasive
infestations are connected to biofouling via ships’ hull?.

GloFouling Partnerships project has developed and continues to develop a variety of publicly
available tools (trainings, reports and other awareness raising material) to capacitate the countries
worldwide to implement IMO’s Biofouling Guidelines®. It is working closely in particular with
twelve Lead Partnering Countries in six regions (in cooperation with five Regional Coordinating
Organizations)* to develop national and regional policies on biofouling management; and raising
awareness by organizing demonstration sites, organizing other meetings and side events among many
other national and regional activities.

The Project has also established the Global Industry Alliance for Marine Biosafety that brings
together committed leaders from the shipping private sector to support the Project and its two key IMO
pressing environmental objectives via improved biofouling management: protect marine biodiversity
and decarbonize shipping®.

Keywords: GloFouling, IMO
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Deniz Ortamindaki Istilac1 Yabanci Tiirlere (IYT)
Iliskin Perspektifler

Katie Costello

e-posta: katie.costello@iucn.org

IUCN Istilact Yabanci Tiirler Ekibi

OZET

Bu sunumda IUCN’nin deniz IYT’leri konusundaki mevcut ¢alismalarinin odak noktasi olan bazi
kilit tematik alanlar 6zetlenmektedir.

TUCN, istilac1 yabanci tiirlerin girisinin ve yayilmasinin dnlenmesi ve yonetimine iliskin Avrupa
Birligi Yonetmeligi'nin (No 1143/2014) (AB IYT Yonetmeligi) uygulanmasi amactyla Avrupa
Komisyonuna teknik ve bilimsel destek saglamaktadir. Ornegin etkili gdzetim sistemlerine duyulan
ihtiyac gibi deniz IYT’leri konusunda artan bir farkindalik s6z konusudur, dolayisiyla bu cerceve
kapsaminda elde edilen ¢iktilar sunulacaktir.

TUCN ayrica, istilact sucul tiirleri yonetmek ve daha fazla yayilmalarii 6nlemek ortak amaciyla,
kiiresel capta cesitli kuruluslar ve uzmanlarla yakim is birligi icinde calismaktadir. Ornegin,
Uluslararas1 Deniz Endiistrisi Dernekleri Konseyi (ICOMIA) ve World Sailing ile birlikte GEF-UNDP-
IMO GloFouling Ortakliginda Stratejik Ortak olarak ¢alismaktadir. Bu is birligi sayesinde “Gezinti
Tekneciliginde Biyolojik Kirlenme Yonetimi: Istilact Sucul Tiirlerin Girigini ve Yayilmasini Onlemeye
Yonelik Tavsiyeler” konulu kilavuz ve posterler hazirlanmigtir.

Son olarak, Yabanci Taksonlar igin Cevresel Etki Siniflandirmast (EICAT) sunulacaktir. EICAT,
dogal yayilim alanlari disinda yasayan organizmalarin neden oldugu cevresel etkilerin ciddiyetini
O0lgmek i¢in IUCN tarafindan gelistirilen kiiresel bir standarttir. En yikici gevresel etkilere yol
acabilecek yabanci tiirlere 6ncelik verilmesinde 6nemli bir aragtir ve olumsuz sonuglari 6nlemek veya
siirlandirmak igin kaynaklarin en iyi sekilde kullanilmasina yardimet olur. EICAT; bilim insanlarini,
¢evre koruma alaninda galisanlari ve politika yapicilart yabanci tiirlerin potansiyel sonuglari konusunda
uyarir, onleme ve azaltma tedbirlerinin gelistirilmesine rehberlik eder ve hangi yonetim faaliyetlerine
oncelik verileceginin belirlenmesine yardimci olur.

Anahtar Kelimeler: is birligi, 6nleme, gézetim, yonetim
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Perspectives on Invasive Alien Species (IAS)
in the Marine Environment
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ABSTRACT

This presentation will outline some of the key thematic areas which are the focus of IUCN’s current
work on marine [AS.

TUCN provides technical and scientific support to the European Commission for the implementation
of the European Union Regulation (No 1143/2014) on the prevention and management of the
introduction and spread of invasive alien species (EU IAS Regulation). There is a growing awareness
of marine IAS, for example the need for effective surveillance systems, therefore outputs that have
been created under this framework will be showcased.

TUCN also works closely with a diverse array of organisations and experts globally, with a shared
aim of managing invasive aquatic species and preventing further introductions. For example, this
includes working as Strategic Partner on the GEF-UNDP-IMO GloFouling Partnership, alongside the
International Council of Marine Industry Associations (ICOMIA) and World Sailing. This collaboration
led to the production of guidelines and posters on ‘Biofouling Management for Recreational Boating.
Recommendations to Prevent the Introduction and Spread of Invasive Aquatic Species.’

Lastly, the Environmental Impact Classification for Alien Taxa (EICAT) will be presented. EICAT
is the [IUCN global standard for measuring the severity of environmental impacts caused by organisms
living outside their natural range. It is a key tool for prioritising alien species that could lead to the
most harmful environmental impacts, helping to make the best use of resources to prevent or limit
their negative consequences. EICAT alerts scientists, conservation practitioners and policy makers
to the potential consequences of alien species, guides the development of prevention and mitigation
measures, and assists in the prioritisation of management actions.

Keywords: collaboration, prevention, surveillance, management
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AKdeniz I¢in Balast Suyu Yonetimi Stratejisi
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OZET

Akdeniz, kiiresel olarak okyanuslarin %1’inden azina denk gelmesine karsin, stratejik konumu
nedeniyle onemli miktarda ulagtirma trafigine sahiptir. Limana ugrayan yolcu ve ticaret gemileri,
bolgeden gecen gemilerle birlikte kiiresel gemi tasimaciliginin %24’tinden biraz fazlasii temsil
etmektedir. 2019 yilinda bu oran, 14.403 gemi tarafindan yapilan 453.000 liman ziyaretiyle
kiiresel petrol ve kimyasal tanker filosunun %27’sini ve diinya ¢apindaki yolculuklarin %17,3’{inii
olusturmaktadir.

Sucul zararli organizmalar ve patojenler, Akdeniz’in deniz ve kiy1 biyolojik ¢esitliligine yonelik
ana tehditlerden biri olarak kabul edilmektedir. Bugiine kadar 1.000’e yakin deniz tiirii tespit edilmis
olup, bunlar Akdeniz’in yerli tiirleri degildir.

Yonetilmeyen balast suyunun gemiler tarafindan bir yerden alinmasi ve bagka bir yere birakilmast,
zararli sucul organizmalar ve patojenlerin diinya ¢apinda bilinen bir vektdriidiir. Bunlarin balast suyu
yoluyla bulagmasina iliskin endiseler nedeniyle hazirlanan Gemilerin Balast Suyu ve Sedimanlarinin
Kontrolii ve Yonetimine iliskin Sézlesmenin su anda diinya deniz tasimacilig1 tonajinin % 92,41’ini
temsil eden 94 tarafi bulunmaktadir. Bunlara, Barselona S6zlesmesinin tarafi olan Akdeniz’e kiyidas
13 devlet de dahildir.

Balast Suyu Yonetimi Sozlesmesinin 13(3) maddesi, belirli bir cografi bolgedeki ¢evreyi, insan
sagligini, miilkiyeti ve kaynaklar1 korumaya yonelik ortak cikarlari olan taraflarin, 6zellikle de
kapali ve yar1 kapal1 denizlere sinir1 olan taraflarin, bdlgesel isbirligini gelistirmek i¢gin karakteristik
bolgesel 6zellikleri hesaba katarak ¢aba gostereceklerine iligkin hiikiimleri ngdrmektedir. Barselona
Sozlesmesi’nin taraflari, Akdeniz bolgesindeki balast suyu yoluyla Denizde yasayan zararl
organizmalar ve patojenlerin yayilmasi tehdidini g6z 6niine alarak, Akdeniz i¢in Balast Suyu Yénetimi
Stratejisini (2022-2027) kabul etme konusunda anlagmislardir.

Stratejinin genel hedefleri sunlardir:

* Balast Sozlesmesinin gereklilikleri ve standartlariyla tutarli, gemilerin balast suyu kontrolii ve
yonetimi konusunda Akdeniz’de bolgesel uyumlastirilmis bir yaklasim i¢in bir ¢ergeve olusturmak.

» Akdeniz bolgesindeki gemilerin biyolojik kirliliginin yonetimi ile ilgili bazi 6n faaliyetleri
baslatmak,
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 Akdeniz ve Kiy1 Entegre izleme ve Degerlendirme Programinda ve flgili Degerlendirme
Kriterlerinde tanimlandigi sekliyle “yerli olmayan tiirler” agisindan Iyi Cevresel Statii’niin elde
edilmesine katkida bulunmaktir.

Caligmanin amaci, Strateji ¢ercevesinde Akdeniz’de tek tip uygulamaya yonelik nihai bir bolgesel
uyumlastirilmig prosediirlere iliskin taslagi incelemek ve agiklamaktir. Bu gergevede balast suyu
degisimi diizenlemelerinin, gemilere 6zgii asamalandirmaya uygun olarak, gemilerin D-2 standardini
en gec 8 Eyliil 2024 tarihine kadar gecici bir risk azaltma 6nlemi olarak S6zlesmeye dahil edildigi g6z
oniline alinarak bazi degerlendirmeler yapilmistir.

Anahtar Kelimeler: Barselona Sézlesmesi, Balast Suyu Yonetimi Uluslararasi Sozlesmesi, istilaci
tiirler
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Ballast Water Management Strategy for the Mediterranean
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ABSTRACT

Although the Mediterranean corresponds to less than 1% of the oceans globally, it has a significant
amount of transportation traffic due to its strategic location. Passenger boats and commercial ships
calling at the port, together with ships passing through the region, embody just over 24% of global
shipping. This accounts for 27% of the global oil and chemical tanker fleet and 17.3% of cruises
worldwide, with 453,000 port visits by 14,403 ships in 2019.

Aquatic harmful organisms and pathogens are considered one of the main threats to the marine and
coastal biodiversity of the Mediterranean. Nearly 1.000 marine species have been identified to date,
and these are not native species of the Mediterranean.

The removal and discharge of unmanaged ballast water by ships is a globally recognized vector of
harmful aquatic organisms and pathogens.

The removal and discharge of ungoverned ballast water by ships is a globally recognized vector of
harmful aquatic organisms and pathogens. The Convention on the Control and Management of Ships’
Ballast Water and Sediments, drawn up due to concerns about their contamination through ballast
water, currently has 94 parties representing 92.41% of world shipping tonnage. These numbers include
the 13 Mediterranean coastal states that are parties to the Barcelona Convention. Article 13(3) of the
Convention on the Control and Management of Ships’ Ballast Water and Sediments provides that
parties with common interests in protecting the environment, human health, property and resources
in a given geographical area, in particular parties bordering enclosed and semi-enclosed seas, shall
endeavor to develop regional cooperation, taking into account regional characteristics.

Taking into account the threat of the spread of harmful marine organisms and pathogens through
ballast water in the Mediterranean region, the parties to the Barcelona Convention agreed to adopt the
Ballast Water Management Strategy for the Mediterranean (2022-2027).

The general objectives of the strategy are:

* Establish a framework for a regionally harmonized approach in the Mediterranean to the control
and management of ships’ ballast water, consistent with the requirements and standards of the Ballast
Convention.

* To initiate some preliminary activities regarding the management of biological pollution of ships
in the Mediterranean region,
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» To contribute to the achievement of Good Environmental Status for “non-native species” as
defined in the Mediterranean and Coastal Integrated Monitoring and Assessment Program and Related
Assessment Criteria.

The aim of my study is to examine and explain the draft of a final regional harmonized procedures
for uniform implementation in the Mediterranean within the framework of the Strategy. In this context,
some evaluations have been made, taking into account that ballast water exchange arrangements have
been included in the Ballast Convention as a temporary risk reduction measure until 8 September 2024
at the latest, in accordance with the phasing specific to ships.

Keywords: Barcelona Convention, International Convention on Ballast Water Management, invasive
alien species
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OZET

Gemilerin Balast sular1 ve Sedimanlarinin Kontrolii konusundaki uluslararasi yonetim s6zlesmesine
taraf olunmas1 hakkindaki yasa 16/04/ 2014 tarih ve 28974 sayili resmi gazetede yayimlanmigtir .
Bununla birlikte , dort farkli osinografik o6zellige sahip denizlerle ¢evrilen Tiirkiye’nin bu sézlesme
kapsaminda yaptigi uygulamalar, toplanan veriler ve aldigi dnlemler pek az bilinmektedir.

Bagsta Balastsuyu yonetimi stratejisiolmakiizere, balastsuyuraporlamasi, risklerindegerlendirilmesi
, balast suyu ve sedimanlarla gelen yabanc tiirler sorununun genis kitlelere anlatilmasi i¢in ulusal bir
veri sistemi olusturulmas1 Onerilmektedir. Bdylece paydaslarin isbirligi yapmasi yaninda sorunun
uygulamacilar ve akademisyenler arasinda tartisilmasina da olanak saglanabilir.

Konuyla ilgili eleman yetistirilmesi, gelen ve gecen gemilerden toplanan verilerin aragtirmacilara
acilarak incelenmesi ile bu konuda yeni projenin baslatilmasi da sdzlesmenin ulusal diizeyde etkin
bir sekilde uygulanmasi i¢in yararl olabilir.

Anahtar Kelimeler: Balast Suyu Yonetimi Sozlesmesi, BWM Sézlesmesi, balast suyu yénetimi,
sediman kontrolii, yabanct tiirler
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ABSTRACT

Law on Tiirkiye’s being a party of “International Convention for the Control and Management of
Ships’ Ballast Water and Sediments” has been declared in the legal gazette of 16/04/ 2014, number
28974. However, the practices within the scope of this convention, collected data and measures taken
by Tiirkiye, which is surrounded by four oceanographically different seas, are little known.

It is being suggested to constitute a national data base, in order to raise public awareness on
especially the management strategy of ballast water, reporting of ballast water, assessment of the risks
and the introduction of non-indigenous species via ballast water and sediments. Thus, the problem can
also be discussed among practitioners and academics, besides the collaboration of stakeholders.

Training personnel on the subject, making the data collected from incoming and passing ships
accessible be examined by researchers, and conduction of new projects on this subject may also be
useful for the effective implementation of the contract at the national level.

Keywords: The Ballast Water Management Convention, BWM Convention, ballast water
management, sediment control, non-indigenous species
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OZET

Liman Devleti Denetimi (Port State Control-PSC) gemilerin emniyet, giivenlik ve ¢evre yonetiminin
siirdiiriilebilir olmasmi saglayan en Onemli uygulamalardan birisidir. Balast Suyu Yonetimi’nin
2017 yilinda yiiriirlige girmesiyle birlikte balast suyu yonetimi ile ilgili asgari standartlar “kirliligin
Onlemesi” ana eksiklik alaninda degerlendirilmeye baglanmistir. Bu arastirmanin amact, 01.10.2017-
01.10.2023 tarihleri arasinda Akdeniz Memorandumu kapsaminda Tiirk limanlarinda denetime tabi
tutulup “kirliligin onlenmesi (balast suyu yonetimi)” baghig ile eksiklik tespit edilmis gemilerin
incelenmesidir. Arastirma yontemi olarak, Ki-kare, ANOVA ve Birliktelik Kurali Madenciligi
kullanilarak istatistiksel analizler yapilmistir. Elde edilen tanimlayici istatistiklere goére 200 gemi
denetiminde balast suyu yonetimi kapsaminda eksiklikler tespit edilmistir. Bu denetimlerde balast suyu
yonetimi ile ilgili toplam 210 eksiklik tespit edilmekle birlikte en fazla tespit edilen alt eksiklik alanlar
ise “balast suyu kayit defteri” (n=136) ve “balast suyu yonetimi plan1” (n=49) olmustur. Ki-kare analizi
sonucunda gemilerin yasi ile eksiklik sayilari (sig=.001), klas kurulusu ile limanlarin bulundugu cografi
bolgeler (sig=.001), klas kurulusu ile denetim tipi (sig=.002), gemi tipi ile cografi bolge (sig=.028), gemi
tipi ile yas (sig=.001) degiskenleri arasinda anlaml iliskiler bulunmustur. Klas kurulusu, Uluslararasi
Klas Kuruluslar1 Birligi (International Association of Classification Societies-IACS) iiyesi olmayan
82 geminin 48’inin eksikligi Marmara Boélgesi’ndeki limanlarda tespit edilmistir. Ayrica toplamda
19 tane geminin “baslangi¢ (initial)” denetim tipinde “balast suyu yonetimi” eksiligi tespit edilirken
bunlarin 18’inin klas kurulusu IACS {iyesi oldugu goriilmistiir. Tespit edilen 53 dokme yiik gemisinin
en fazla olarak Akdeniz limanlarinda (n=23), 106 genel kargo yiik gemisinin ise 47 tanesinin Marmara
limanlarinda oldugu bulunmustur. Ayrica, konteyner (n=11) ve tanker (n=9) gemilerinde de Marmara
limanlar1 6n plana ¢iktig1 goriilmistiir. Gemilerin tipi ile yaslar1 arasindaki iliski incelendiginde 106
genel yiik gemisinin sadece 5 tanesinin 12 yas ve alt1 oldugu tespit edilmistir. Gemilerin bdlgelere gore
eksiklik sayilari ortalamalari arasinda anlamli bir fark bulunmustur (sig=.019). Buna gore Ege Bolgesi
limanlarinin (ort=6.02), Marmara (ort=9.24) ve Akdeniz (ort=10.69) limanlarina gore daha az eksiklik
ortalamasina sahip oldugu goriilmiistiir (sig=.034; sig=.013).
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Arastirmanin ikinci agamasinda ise Tirk limanlarinda liman devleti denetimi uygulanan ve
balast suyu yonetimi ile ilgili eksiklik goriilen gemilere ait veriler i¢in Birliktelik Kurali Madenciligi
uygulamasi yapilmistir. Veri madenciliginin tanimlayici yontemlerinden olan Birliktelik Kural
Madenciligi veri icerisindeki gizli ve kesfedilmemis iligkilerin ortaya ¢ikarilmasi igin oldukca sik
kullanilan yontemlerden birisidir. Birliktelik Kurali Madenciligi uygulama asamasinda ise Apriori
Algoritmas1 kullanilmistir. Analiz i¢in destek ve giliven degerleri sirasiyla %25 ve %75 olarak
belirlenmis olup, bu esik degerlere gore toplam 73 birliktelik kurali olusmustur. Birliktelik kurallari
incelendiginde en yiiksek destek degerine sahip ilk on kuralin dnciil ve soncul béliimlerinin gemi
yasi, gemi bilylikliigli ve denetim tiirii arasinda olustugu tespit edilmistir. Kurallar1 olusturan degisken
kategorilerinin “12 yas tistiindeki gemi”, “500-24999 GRT aras1 biiytikliikteki gemi” ve “daha detayh
denetim” oldugu bulunmustur. Bu on kuralin minimum destek degeri %60 ve minimum giiven
degeri ise %80’in lizerinde oldugu tespit edilmistir. Bunun yani sira, destek degeri yiiksek olan
diger birliktelik kurallarinda “genel yiik/cok amagli” gemi tipi de one ¢ikan degiskenlerden birisi
olmustur. Oge kiimeleri acisindan incelendiginde ise birliktelik kurallarinin maksimum 5-6ge kiimeli
kurallardan meydana geldigi belirlenmistir. Arastirma sonuglarimin Tiirkiye liman devleti otoritesi igin
Tiirk limanlarina gelen gemilerin balast suyu yonetimi ile ilgili eksikligi olabilecek gemileri tespit
etmede yardimci olmasi, Tiirk limanlarina ugrak yapan gemi sahibi/operatorleri i¢in ise gemilerinin
hangi alanlarda balast suyu yonetimi ile ilgili eksiklikleri olabilecegini 6ngérme ve bu yonde tedbirler
alabilmeleri agisindan faydali olacag: diistiniilmektedir.

Anahtar Kelimeler: balast suyu yonetimi, gemi denetimi, birliktelik kurali madenciligi, istatistiksel
analiz
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ABSTRACT

Port State Control (PSC) is one of the most important practices that ensure the sustainability of
safety, security, and environmental management of ships. With the entry into force of Ballast Water
Management in 2017, minimum standards regarding ballast water management began to be evaluated
in the main deficiency area of “pollution prevention”. The purpose of this research is to examine the
ships that were inspected in Turkish ports and were found to be deficient under the title “prevention of
pollution (ballast water management)” within the scope of the Mediterranean Memorandum between
01.10.2017 and 01.10.2023. As research methods, statistical analyzes were conducted by using Chi-
square, ANOVA, and Association Rule Mining. According to the descriptive statistics obtained,
deficiencies in the scope of ballast water management were detected in 200 ship inspections. A total of
210 deficiencies related to ballast water management were detected in these inspections and the most
frequently identified sub-deficiency areas were “ballast water record book” (n=136) and “ballast water
management plan” (n=49). As a result of chi-square analysis, significant relationships between the age
of the ships and the number of deficiencies (sig=.001), the classification society and the geographical
regions where the ports are located (sig=.001), the classification society and the inspection type
(sig=.002), the ship type and the geographical region (sig=.028), the ship type and the age of the ships
(sig=.001) were found. The deficiency of 48 of the 82 ships that are not members of the International
Association of Classification Societies (IACS) was detected in the ports in the Marmara Region. In
addition, a total of 19 ships were detected from “ballast water management” deficiency in the “initial”
inspection, and classification society of 18 of them were found to be IACS members. It was found that
most of the detected 53 bulk carriers were in Mediterranean ports (n=23), while 47 of the 106 general
cargo ships were in Marmara ports. Additionally, it was observed that Marmara ports also came to the
forefront in container (n=11) and tanker (n=9) ships. When the relationship between the type of ships
and their ages was examined, it was determined that only 5 of the 106 general cargo ships were 12
years old and under. A significant difference was found between the average number of deficiencies
of ships by region (sig=.019). Accordingly, it was observed that the Aegean Region ports (mean=6.02)
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had a lower deficiency average than the Marmara (mean=9.24) and Mediterranean (mean=10.69) ports
(sig=.034; sig=.013).

In the second stage of the research, Association Rule Mining was applied for the data of the ships
in which port state control was carried out in Turkish ports and found deficiencies related to ballast
water management. Association Rule Mining, a descriptive method of data mining, is one of the
frequently used methods to reveal hidden and undiscovered relationships in data. In the application
phase of Association Rule Mining, the Apriori Algorithm was used. Support and confidence values
for the analysis were set as 25% and 75% respectively, and according to these threshold values, a total
of 73 association rules were formed. When the association rules were examined, it was determined
that the antecedent and consequent parts of the first ten rules with the highest support value occurred
between ship age, ship size, and inspection type. It was found that the variable categories that formed
the rules are “ship over 12 years old”, “ship between 500-24999 GRT” and “more detailed inspection”.
It has been determined that the minimum support value of these ten rules is 60% and the minimum
confidence value is over 80%. In addition, “general cargo/multi-purpose” ship type has become one of
the prominent variables in other association rules with high support value. When analyzed in terms of
item sets, it was determined that the association rules consisted of rules with a maximum of 5-item sets.
It is thought that the results of the research will be useful for the Turkish port state authority to help
detect the ships that may have deficiencies in ballast water management of the ships arriving at Turkish
ports, and for the ship owners/operators whose ships call at Turkish ports to predict in which areas their
ships may have deficiencies in ballast water management and to take measures in this direction.

Keywords: ballast water management, ship inspections, association rule mining, statistical analysis
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OZET

1970’lerde balast suyu yénetimine iliskin ilk tartigmalarin ardindan Uluslararas1 Denizcilik Orgiitii
(IMO) ve iiye devletler 1990’larda Kilavuz Ilkeleri ve 2004 yilinda da BWM (Balast Suyu Y onetimi)
Sozlesmesi'ni yayimlamistir. Karmasgik olarak algilanmasina ragmen s6z konusu soézlesme harika bir
risk yonetimi aracidir.

Balast suyu desarj degerlendirmeleri i¢in numune alma ve analiz yontemleri, Global TestNet
aracilifiyla aritma teknolojilerinin tip onay testleri sirasinda kullanilan yaklagimlarin birlestirilmesi,
limanmn bulundugu iilkenin kontrol ¢aligmalar1 sirasinda desarjlarin test edilmesi ve (Balast Suyu
Yonetim Sistemi tesisatini) devreye alma sirasinda performansin test edilmesi ile baslayarak son
15 yilda muazzam bir sekilde gelismistir. Giinlimiizde oturmus test programlart mevcuttur ve ilgili
ISO komitesi tarafindan 3 bolimden olugan numune alma ve analize iligkin uluslararasi standardin 2
boliimii yaymlanmistir.

IMO Sekretaryasinin Deneyim Olusturma Asamasi raporu ve yayinlanan son veriler, BWM
Sozlesmesi kapsamindaki kiy1 kaynaklarini (biyogesitlilik ve denizde su iiriinleri yetistiriciligi ve
turizm gibi sektorler) koruma hedefine ulasilabilmesi i¢in desarjin diizenli olarak izlenmesinin bir
gereklilik oldugunu ortaya koymaktadir.

Anahtar Kelimeler: balast suyu, numune alma, analiz, istilact tiirler
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ABSTRACT

Following initial discussions on ballast water management in the 1970’s, the IMO and its member
States have promulgated Guidelines in the 1990°s and the BWM Convention in 2004. The convention
is a fantastic risk management tool though it is perceived as complex.

Sampling and analysis methods for ballast water discharge assessments have evolved tremendously
in the last 15 years starting with consolidation of approaches used during type approval testing of
treatment technologies though the Global TestNet, the testing of discharges during port State control
studies, the testing of performance at commissioning (installation of BWMS). Testing programs are
now well established and an ISO committee has already published 2 parts of a 3 parts sampling and
analysis international standard.

The IMO secretariat report from the Experience Building Phase and recent data published suggests
that regular monitoring of discharge is a necessity to ensure that the BWM Convention meets its
objective of protecting coastal resources (biodiversity and industries like marine aquaculture and
tourism).

Keywords: ballast water, sampling, analysis, invasive species
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OZET

Calismamizda bolgesel olarak uyumlulastirilmis erken uyari sisteminin (EWS) gelistirilmesine,
bu sisteme ait teknik platforma, EWS veri saglayicilarinin rollerine, karar alma siirecine ve erken
uyari sisteminin alicilarinin belirlenmesine iligkin siire¢ ve Olgiitler ele alinmaktadir. EWS, zararli
sucul organizmalar ve patojenler (HAOP) hakkindaki bulgularin aralarinda resmi makamlar ile 6zel
kuruluglarin da yer aldugu kilit paydaslara zamaninda iletilmesine yardimci olmaktadir. Nihai amacg,
bilginin gemi igletmeleri, ¢evre koruma ajanslari ve liman devleti makamlari arasinda hizli dolagiminin
saglanmasi ve bu yolla zararli olma potansiyeline sahip bulunan balast suyunun gemilere alinmasi
ve bosaltilmasini simirlandirarak istenmeyen organizmalarin yayilma riskinin diigiiriilmesidir. Teknik
bakimdan ise burada belirtilen EWS, www.corpi.ku.lt/databases/aquanis/ adresinden ulagilabilen sucul
yabanci ve kriptojenik tiirlere iliskin uluslararasi bilgi sistemi olan AquaNIS’in 6zellestirilmis islevli
modiilii olarak uygulanmaktadir.

Tehlikeli tiirlerin 6nceliklendirilmesi hususu, gelen her yeni yabanci tiir i¢in alarm verilmesinin
gerekmedigi EWS’nin ¢ok yonli kritik bilesenidir. Saglam bir bilimsel ve teknik temel EWS’nin
faydasin1 ozellikle de Hedef Tirlerin (TS) se¢iminde artirmakta olup bu siire¢ balast suyunun
aritilmasina getirilen muafiyetler ele alinacak sekilde belirli bir liman, devlet veya biyocografi bolge
icin belirlenebilir ve alarm verilmesi amaciyla EWS kapsaminda kullanilabilir. TS nin belirlenmesi
icin tiirler ile balast suyu ve bunlarm insan sagligi, ekonomi ve gevre tizerindeki etkileri arasindaki
baglantilarin tiire 6zgii degerlendirme yaklagimiyla incelenmesi gereklidir. Balast suyunun izlenmesi,
balast suyunda yer alan organizmalarin ve Ozellikle de hastaliklarin gesitliliginin anlasilmasi
adina kritiktir. Numune alma metodolojileri, analiz yontemleri, tespit sonrast eylem planlart ve
organizmalarin balat suyunun artirllmasindan sonra hayatta kalmalar1 hususlarindan baslayarak bu
tiir kontaminasyonlara iliskin arasgtirma ve risk ve etki yonetimi plani eksikligi vardir. Hizli tespit
teknolojilerinin ve acik yaklagimdan yararlanilan mobilize verilerin kombinasyonu umut vaat eden bir
secenektir.

EWS biinyesindeki baslica ulusal aktorler veri iireticileri, uzmanlar -uyar sinyaline gerek olup
olmadigimni saptayan istila biyolojisi bilirkisileri- ve son olarak sinyalin alicilaridir. Hizli balast suyu
numunesi analizini ve ¢evrim i¢i veri platformunu igeren iletisim mekanizmasinin gelistirilmesi hususu
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HAOP’nin yayilimmin engellenmesi ve yonetilmesi bakimindan zaruridir. Numune alma ve uyari
servislerinin entegrasyonuna iligkin bir mekanizmayi onermekte ve tartismaktayiz. EWS, bolgesel
deniz sozlesmesi olan HELCOM igin olusturulmus ve Baltik Denizi bolgesinde test edilmistir ancak
diger sucul ortamlara da uygulanabilir.

Anahtar Kelimeler: balast suyu, erken uyar: sistemi, zararli sucul organizmalar ve patojenler
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ABSTRACT

Our paper describes the criteria and process of developing a regionally harmonized early warning
system (EWS), its technical platform, the roles of EWS data providers, the decision-making process,
and the identification of warning signal recipients. EWS helps to communicate findings of harmful
aquatic organisms and pathogens (HAOP) to key stakeholders, including governmental authorities
and private organizations, in a timely manner. The ultimate goal is to enable rapid information flow
among ship operators, environmental protection agencies, and port state authorities in order to reduce
the risk of spreading unwanted organisms by limiting the uptake and discharge of potentially harmful
ballast water from ships. Technically, the EWS reported here is implemented as a specialized functional
module of AquaNIS, an international information system on aquatic non-indigenous and cryptogenic
species, which may be found at www.corpi.ku.lt/databases/aquanis/.

Prioritizing hazardous species is a critical many-sided component of EWS, as not every new alien
species introduction necessitates an alarm. A sound scientific and technical foundation boosts the
EWS’s efficacy, notably in selecting the Target Species (TS), which can be designated for a certain
port, state, or biogeographic region addressing exemptions from ballast water treatment and could
be used for the EWS to generate an alarm. To identify TS, species connections with ballast water
and their impact on human health, economy, and environment should be considered in a species-
specific risk assessment approach. Monitoring ballast water is critical for understanding the diversity
of organisms, especially diseases, present in ballast tanks. There is still a lack of studies and risk
and impact management plans for such contaminations, beginning with sampling methodologies,
methods of analysis, action plans following discovery, and the survival of organisms after ballast
water treatment. A promising option is a combination of quick detection technologies and mobilized
data utilizing an open approach.

The major national actors in the EWS are data producers, specialists — experts in invasion biology,
who take the decision on the necessity of the warning signal, and, finally signal receivers. The
development of a communication mechanism that incorporates rapid ballast water sample analysis and
an online data platform is critical for preventing and managing the spread of HAOP. We propose and
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discuss a mechanism for integrating sampling and warning services. EWS was created for a regional
sea convention, HELCOM, and tested in the Baltic Sea region, but it can be applied to other aquatic
environments.
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OZET

Balast Suyu Ekipmami Ureticileri Birligi (BEMA), balast suyu ve biyolojik kirlenme ekipmani
pazarlarindaki {ireticilere ve hizmet saglayicilara liderlik etmek ve ortak hareket etmelerini saglamak
amactyla kurulmus, kdr amaci giitmeyen bir kurulustur. Birlik, {iyeleri adina ilgili paydaslara balast
suyunun etkili bir sekilde aritilmasi ve sucul istilact tiirlerin gemiler tarafindan taginmasini 6nlemek
icin tasarlanan biyolojik kirlenme teknolojisi hakkinda teknik bilgi saglamak iizere caligmaktadir.
BEMA, Uluslararasi Denizcilik Orgiitiiniin (IMO) ¢aligmalarmi ve stratejik hedeflerini desteklemek
icin teknik bilgi ve gergek diinya deneyimi edinilmesine katkida bulunur ve diizenleyici kurumlar, test
toplulugu ve biyogiivenlik yonetimi ekipmanlarma iligkin bilgi edinme arayisindaki genel kamuoyu
icin merkezi bir nokta olarak hizmet verir.

IMO’nun Balast Suyu Yonetimi S6zlesmesi’nin devam eden uygulamasiyla ekipman iireticileri
ve gemi sahipleri balast suyu yonetim sistemi (BWMS) konusunda 6nemli bir operasyonel deneyim
kazanmigtir. Uluslararas1 toplum, mevcut balast suyu yonetmeliklerini giincellemek ve biyolojik
kirlenme yoOnetimi i¢in yeni yonetmelikler gelistirmek {izere ¢alisirken BEMA’nin teknik girdileri
IMO, Uluslararasi Standartlar Orgiitii (ISO) ve diger yetkililerin mevcut teknolojiye dayal etkili
yonetmeliklerin desteklemesi noktasinda kritik 6neme sahiptir. BEMA {iiyelerinin balast suyu yonetimi
yonetmeliklerinin uygulanmasina iliskin 20 yillik seriiveni boyunca edindigi deneyim, BEMA’y1 bu
¢abalar1 destekleme noktasinda ideal bir aktdr héaline getirmistir.

Bu sunumun amaci, BEMA’nin mevcut ¢alismalarini paylasarak iiyelerimizin gemilerin ¢evresel
stirdiiriilebilirligini artirmak i¢in teknoloji inovasyonunu desteklemek iizere yasal gerceve revizyonlari
konusunda firsatlar gordiikleri alanlar1 vurgulamak ve teknik bilgiye dayali biyolojik kirlenme
yonetmeliklerinin hazirlanmasini desteklemektir.

Anahtar Kelimeler: balast suyu, biyolojik kirlenme, inovasyon, teknoloji, sucul istilact tiirler
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ABSTRACT

The Ballastwater Equipment Manufacturers’ Association (BEMA) is a not-for-profit organization
dedicated to providing manufacturers and service providers in the ballast water and biofouling
equipment markets with leadership and a unified voice. The Association works on behalf of its members
to provide technical information to relevant stakeholders about effective treatment of ballast water and
biofouling technology designed to prevent the transfer of aquatic invasive species by ships. BEMA
contributes technical information and real-world experience to support the work and strategic goals of
the International Maritime Organization (IMO), and serves as a central point for regulatory agencies,
the testing community, and the general public seeking information about biosecurity management
equipment.

With ongoing implementation of the IMO’s Ballast Water Management Convention, equipment
manufacturers and ship owners have gained significant ballast water management system (BWMS)
operational experience. As the international community works to update current ballast water
regulations and develop new regulations for biofouling management, BEMA’s technical input is critical
for the IMO, the International Organization for Standardization (ISO) and other authorities to support
effective regulation based on available technology. The experience BEMA Members have gained
through the 20-year journey of implementing ballast water management regulations, makes BEMA
well-suited to support these efforts.

The goal of this presentation is to share BEMA’s current work to highight areas where our Members
see opportunities for regulatory framework revisions to support technology innovation for improving
environmental sustainability of ships, and to support development of technically informed biofouling
regulations.

Keywords: ballast water, biofouling, innovation, technology, aquatic invasive species
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OZET

Balast suyu (BS), geminin statik ve dinamik yiiklerini azaltmak, bos oldugunda seyir sirasinda
olusan direngleri hafifletmek ve geminin agirlik merkezini diisiirerek seyir sirasinda stabilitesini
arttirmak i¢in geminin balast tanklarina alinir. Ancak olumlu yoénlerinin yani sira olumsuz yonleri de
vardir. Istilac1 deniz tiirlerinin tasinmasi1 bakimindan bir vektdrdiir ve ¢evre ve saghk acisindan ciddi
bir tehdit olusturmaktadir. Uluslararas1 Denizcilik Orgiitii (IMO), bu sorunla etkin bir sekilde miicadele
etmek amaciyla Gemi Balast Suyu ve Sedimanlarinin Kontrolii ve Y6netimi Uluslararasi Sézlesmesi’ni
(BWM Sozlesmesi) kabul etmistir. S6zlesme kapsaminda, diger dnlemlerin yani sira Balast Suyu Aritma
Sisteminin (BWTS) kurulmasi, sucul istilac tiirlerin yayilmasi sorununa potansiyel bir ¢dziim olarak
kabul edilmistir. Bununla birlikte mevcut gemilere BWTS kurma yiikiimliliigii Eyliil 2024’e kadar
uzatilmistir ve birgok gemi hala sadece BW degisim yonetmeligine uymaktadir. Ancak BW degisim
yonetmeligine uymayan gemiler (ve BWTS’si ¢alismayanlar) ciddi bir tehdit teskil etmektedir. Zira
yonetmelige uyulmamasi istilact deniz tiirlerinin taginmasi riskini artirmaktadir. Bu nedenle istilaci
tiirlerin transferini 6nlemek ve liman ve kiy1 sularint korumak i¢in bir ara¢ olarak kullanilabilecek
uygun bir Balast Suyu Risk Degerlendirmesi (BWRA) yonteminin gelistirilmesine ihtiyag vardir.

Bu ¢aligmada Hirvatistan’in Plo¢e Limani’na odaklanilmis ve limana 6zgii bir BWRA ¢ergevesi
gelistirilmesi amaglanmistir. Bu dogrultuda, bir limanda bosaltilan BS; ilk olarak gemi tipi, yas1 ve
bayragina gore, ikinci olarak da ¢ikis noktasina gore analiz edilmistir. Daha sonra hélihazirda mevcut
olan bir BWRA yontemi belirli limanlar i¢in kullanilmak {izere uyarlanmistir. Dikkate alinan faktorler
gemiye iligkin ve limana iliskin faktorler olarak ikiye ayrilabilir. Gemiye iliskin faktorleri arasinda
geminin yasi, gemi tipi, balast suyu alinan limandan itibaren sefer siiresi ve geminin bayragi yer
almaktadir. Dikkate alinan limana iligkin faktorler ise tuzluluk farki, sicaklik farki, balast suyu alinan
limanda istilac tiirlerin varligi ve belirli limanlara ugrama sikligidir. Bu temelde limana 6zgii bir BWRA
yontemi gelistirilmistir. Buna gore limani ziyaret eden gemilerin risk profilleri degerlendirilebilir ve
buna dayali olarak BWM Soézlesmesi’ne uygunlugu test etmek icin geminin balast suyundan numune
almmasina ve analiz yapilmasina gerek olup olmadigina karar verilebilir.

Anahtar Kelimeler: balast suyu, liman, balast suyu yonetimi, gemi, ¢evre koruma
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ABSTRACT

Ballast water (BW) is taken into the ship’s ballast tanks to reduce the static and dynamic loads
of the ship and, when it is empty, to reduce the resistances that occur during navigation and to lower
the centre of gravity of the vessel to increase its stability during navigation. However, besides its
positive aspects, it also has its negative ones; it is a vector for the transfer of invasive marine species
and presents a serious threat to the environment and health. To effectively tackle this problem, the
International Maritime Organization (IMO) adopted the International Convention for the Control and
Management of Ship’s Ballast Water and Sediments (BWM Convention). The Convention, amongst
other measures, recognised the installation of the Ballast Water Treatment System (BWTS) as a
potential solution for the spread of marine invasive species problems. Nevertheless, the obligation to
install BWTS on existing ships is prolonged until September 2024, and many ships are still complying
only with the BW exchange regulation. However, those ships (and ones whose BWTS is inoperational)
present a serious threat since the inability to comply with the BW exchange regulation increases the
risk of transferring marine invasive species. Therefore, there is a need to develop an adequate Ballast
Water Risk Assessment (BWRA) method that could be used as a tool to prevent the transfer of invasive
species and protect the port and coastal waters.

This study focused on the Croatian port of PloCe, and the aim was to develop a port-specific BWRA
framework. To be able to do it, firstly, BW discharged in a port was analysed according to ship type,
age and flag, and secondly, according to the origin. Then, an already existing BWRA method was
modified to be used for specific ports. Factors taken into account could be divided into shipboard and
port factors. Shipboard factors include the age of a ship, type of ship, duration of voyage from the
ballasting port and flag of the vessel. Port factors considered were salinity difference, temperature
difference, presence of invasive species in the ballasting port and frequency of calling specific ports.
On that basis, a port-specific BWRA method was developed. Accordingly, visiting ships’ risk profiles
could be assessed and based on that, the decision could be made on whether there is a need to sample
the ship’s ballast water and analyse it to test compliance with the BWM Convention.

Keywords: ballast water, port, ballast water management, ship, environmental protection
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OZET

Global TestNet, 2010 yilinda bir test uzmanlart ag1 olarak kurulmus ve GloBallast Ortakliklar:
catis1 altinda gelistirilmistir. Global TestNet, gemi trafigi (6r. Balast suyu, Biyolojik kirlenme, Atik su
aritma) yoluyla biyolojik istilaci ve zararli tiirlerin taginmasi riskini kontrol etmek i¢in teknolojilerin ve
metodolojilerin performans degerlendirmesinde karsilagtirilabilir ve dogru sonuglar alinmasini tesvik
etmeyi amaglamaktadir.

2013 yilinda Global TestNet iiyeleri Busan’da (Kore) bir Mutabakat Anlagmasi imzalamis ve
2020 yilinda IMO’da danigmanlik statiisiine sahip bir STK olmak {izere yillar i¢inde faaliyetlerini
gelistirmistir.

Global TestNet iiyeleri, farkli kanallar araciligryla birbirleriyle ve kamuoyuyla 6grendiklerini
ve bilgilerini paylasarak en iyi uygulamalar1 tesvik etmektedir. Uyeler, diinyanin dort bir yanindaki
bagimsiz tesislerden olusan genis bir agi temsil etmekte ve asagidaki gibi farkli kategorilerde
kiimelenmis zorluklara kars1 tarafsiz test ve dogrulama hizmetleri sunmaktadir:

+ IMO BWM Koduna veya USCG’ye gore kara bazli testler;

+ IMO BWM Koduna veya USCG’ye gore gemide test / Revize edildigi sekliyle IMO BWM2/
Circ70’e gore BWMS nin devreye alinmasi / D-2 Desarj performans standardina gore denetim;

*  IMO BWMS Koduna veya USCG’ye gore gevresel testler;

* Balast suyu ekotoksikoloji testi (WET testi — G9 Kilavuzlari veya gecerli olan diger
yonetmelikler);

+ Biyolojik Kirlenme Onleyici Sistemlerin veya MGPS’nin etkinliginin veya toksisitesinin
degerlendirilmesi;

+  Sul¢i Temizlik / Bakim Sistemlerinin etkinliginin degerlendirilmesi;

*  Gemi karinasindaki biyolojik kirlenmenin incelenmesi veya prosediirlerin degerlendirilmesi/

Biyolojik kirlenmeden kaynaklanan risklerin yonetimi

Kaynakga: https://www.globaltestnet.org/Home

Anahtar Kelimeler: bagimsiz test, metodolojiler, analiz, tarafsizlik, en iyi uygulamalar, balast suyu,
biyolojik kirlenme
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ABSTRACT

The Global TestNet was initiated as a network of testing experts in 2010 and nurtured under the
umbrella of the GloBallast Partnerships. The Global TestNet aims to promote comparable and accurate
results on the performance evaluation of technologies and methodologies to control the risk of bio-
invasion and harmful species introductions by shipping (e.g., Ballast water; Biofouling, WWTP).

In 2013 the Global TestNet members signed a MoU in Busan (Korea) and developed activities over
the years to become an NGO with consultative status at the IMO in 2020.

Members of the Global TestNet promote best practices by sharing learning and information with one
another as well as with the public through different channel. The members represent a large network of
independent facilities around the world and offering services for impartial testing and verification for
challenges clustered in different categories such as:

*  Land-based testing according to IMO BWM Code and or USCG;

*  Shipboard testing according to IMO BWM Code or USCG / Commissioning of BWMS
according to IMO BWM2/Circ70, as revised / Inspection against D-2 Discharge performance
standard;

*  Environmental testing according to IMO BWMS Code or USCG;

*  Ballast water ecotoxicology testing (WET test — G9 Guidelines or other applicable regulations,
as applicable);

*  Evaluation of Anti-Fouling Systems or MGPS efficiency and/or toxicity;
»  Evaluation of efficacy of In Water Cleaning / Grooming Systems

» Inspection of ship hull biofouling and/or Assessment of procedures/Risk management from
Biofouling

Reference: https://www.globaltestnet.org/Home

Keywords: independent testing, methodologies, analysis, impartiality, best practices, ballast water,
biofouling
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OZET

Uluslararas1 Denizcilik Orgiitii (IMO) himayesinde onaylanan 8 Eyliil 2017’ de yiiriirliige giren Gemilerin
Balast Suyu ve Sedimanlarinin Kontrolii ve Yonetimi Uluslararasi Sozlesmesi (BWM Sozlesmesi),
uluslararasi sefer yapan 400 GRT iizerindeki tim gemilerin, szlesmenin D-2 desarj standardini karsilamasini
gerektirmektedir (IMO, 2004). Mevcut gemilerin IOPP yenileme tarihlerine bagli olarak belirlenmis olan
geeis donemi ise 8 Eyliil 2024 tarihinde sona erecektir (Bilgin Giiney, 2022). ABD Sahil Giivenlik Teskilati
olan US Coast Guard (USCG) da, balast suyunu ABD ve Kanada Miinhasir Ekonomik Bélgesi disindan almig
olup ABD sularinda desarj edecek tiim gemilere uygulamak tizere diizenlemeler gelistirmis (Standards for
Living Organisms in Ships’ Ballast Water Discharged in U.S. Waters; Final Rule. Federal Register., 2012).
Bu diizenlemeler Haziran 2012’de yiirlirliige girmistir. Diinya ticaret filosunun balast suyu yonetimini biiyiik
6lciide bu iki rejim sekillendirmektedir ve pratikte gemiler ancak, ilgili yasal rejime gore onaylanmig balast
suyu aritma sistemleri (BWTS) ile donatilarak gereken kosullart saglayabilmektedir.

Piyasada IMO Tip Onay1 ve de USCG Onayl1 birgok sistem bulunmaktadir. Bu sistemler, farkli aritma
yontemlerini kullanan teknolojilerin degisik kombinasyonlari seklinde iiretilmektedir. Mevcut sistemlerin
biiyiik bir ¢ogunlugu mekanik ayirmayi temel alan 6n aritmayi izleyen bir dezenfeksiyon basamagini
icermektedir. On aritma asamasinda daha ¢ok filtre kullanilarak biiyiik partikiiller ve organizmalar balast
suyundan uzaklastirilmaktadir. Sistemlerde farkl: tipte filtreler yer alabilmekle birlikte ¢ogunlugu ancak
40 pm ve lzeri boyutlu partikiil ve organizmalari balast suyundan uzaklastirabilme kapasitesine sahiptir.
Tikanma problemleri ve basing diismeleri filtrelerde en sik karsilasilan sorunlar arasinda yer almaktadir. Bu
nedenle sistemlerin hemen hepsi bu tikaniklar1 gidermek tlizere geri yikama 6zelligine sahiptir.

Ikinci asamada cesitli yontemler kullanilabilmekle birlikte mevcut sistemlerin biiyiik bir kismunda UV
radyasyonunu ve elektrokimyasal prensipleri temel alan bilesenler yer almaktadir. Elektrokimyasal sistemlerde
aritma i¢in kullanilacak klor (C12) gazi ve hipoklor6z asit (HOCI) gibi dezenfektanlar, deniz suyunun
tuzlulugundan yararlanilarak gemide iiretilmektedir. Dezenfeksiyon i¢in aktif madde kullanan tiim sistemlerde
oldugu gibi, elektrokimyasal sistemlerle aritilmig olan balast sularinda da toplam kalint1 oksidan (total residual
oxidant (TRO)) konsantrasyonu denize desarj dncesinde kabul edilebilir bir seviyeye diisiiriilmelidir. Bu da
cogunlukla dezenfeksiyonu izleyen bir nétralizasyon basamaginin eklenmesini gerektirmektedir.

Sistemlerin sadece verimliligi degil, gemi lizerindeki kullanim pratikleri de kullamilan yontemlere gore
degismektedir. Her ne kadar sistemler gemi sahipleri tarafindan satin alinsa da gemi adamlar1 balast suyu
aritim sistemlerinin gergek son kullanicilari durumundadir. Gemi adamlarmin balast suyu aritim sistemleri
ile bas basa kalmalarinin ardindan yasadiklar problemler ve zorluklar, ilgili gemide balast suyu yonetiminin
kurallara uygun bir sekilde basariyla gergeklestirilmesi agisindan kilit 6neme sahiptir. Yasanan problemlerin
boyutu ve problemlerin siklig1, gemi adamlarmi kaybedilen zamani ve bu kayip zamana bagli olan maliyetleri
diistirmek amaciyla kurallarin digina ¢ikmaya zorlayabilir. Bu da tespit edilmesi halinde, gemi sahiplerinin
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biiyiik cezalarla kargilasmasina hatta gemilerin kara listeye girmesine neden olabilir, daha da 6nemlisi, istilaci
tiirlerle miicadeleyi 6nemli derecede sekteye ugratabilir. Bu durum &zellikle su kalitesinin sistem limitlerini
astig1 limanlar agisindan biiyiik risk icermektedir.

Bu ¢aligma kapsaminda bir Tiirk denizcilik sirketine ait 6 gemide ¢alismakta olan 50 gemi adaminin
(Sekil 1) balast suyu aritim sistemlerine dair tecriibe ve goriisleri degerlendirilmistir. Gemilerin ikisinde
ayn1 markaya ait elektroliz sistemi yer alirken diger dort gemide ise iki farkli marka UV sistem mevcuttur.
Bununla birlikte gemi adamlarinin tecriibeleri bu alt1 markayla sinirli degildir.

Calismakapsaminda dncelikle arizaraporlari
incelenip, gemi adamlariyla ikili goriismeler
gerceklestirilmistir ve degerlendirme kriterleri
belirlenmistir. Bu kriterler en 6nemliden en aza
dogru asagidaki gibi siralanmaktadir.

- Nadir alarm ve ariza : : ;
- Kolay bakim : = . :
- Kimyasal kullanim gereksinimi olmamasi - . Vie  SadeorEbb pl

- Operasyonel kullanim kolaylign ve

kullanimdan Once daha az egitim gereksinimi Sekil 1: Katilimeilarin BWTS tiirleri ile ilgili deneyimleri
- Sistemin az yer kaplamasi ve kolay rutin

kontrollerin kolay olmasi
- Balast operasyonundan 6nce hazirlik gerektirmemesi

Yapilan bu c¢alismaya gore gemi adamlari, UV sistemlerinin elektrokimyasal sistemlere nazaran
¢ok daha fazla kullanim kolaylig1 icerdigi ve de daha az ariza yapip, alarm verdigi degerlendirmesinde
bulunmustur; Gemi adamlarinin ortak tercihinin UV yodntemini temel alan sistemlerle ¢aligmak yoniinde
oldugu belirlenmistir (Yilmaz, 2023; Yilmaz ve Bilgin Giiney, 2023).

Sirket, onceki dort gemisinde edindigi tecrilbbeye dayanarak mevcut iki gemisine daha 2021 yilinda
retrofit olarak UV sistem entegre etmistir. Ekonomik sebeplere satin alma ve kurulum maliyeti daha disiik
olan bir marka tercih edilmistir. Gemi adamlarinin degerlendirmeleri, ayn1 teknolojiyi temel alan sistemlerde
dahi, gemi operasyonlarina yansiyacak sekilde, farkli problemlerle karsilasilabilecegini ortaya koymustur
(Yilmaz, 2023).

Bu calisma Istanbul Teknik Universitesi Lisansiistii Enstitiisii’'nde Ceren Bilgin Giiney danismanliginda
Mevliit Yilmaz tarafindan tamamlanmis olan yiiksek lisans ¢alismasi temel alinmistir.

Kaynakc¢a

Bilgin Giiney, C. (2017). BALAST SUYU ARITIM SISTEMLERININ INCELENMESI.

Bilgin Giiney, C. (2022). Ballast Water Problem: Current Status and Expected Challenges. Marine Science and Technology
Bulletin, 11(4), 397—415. https://doi.org/10.33714/masteb.1162688

IMO. (2004). International Convention for the Control and Management of Ships’ Ballast Water and Sediments.

Standards for Living Organisms in Ships’ Ballast Water Discharged in U.S. Waters; Final Rule. Federal Register., 77 1 (2012).

Yilmaz, M. (2023). Evaluation of UV and electrochemical ballast water treatment systems from the perspective of expert
seafarers working on the ship. Istanbul Technical University.

Yilmaz, M., & Bilgin Giiney, C. (2023). Evaluation of ballast water treatment systems from the perspective of expert seafarers’
ship experiences. Brodogradnja, 74(4), 129-154.

Anahtar Kelimeler: gemi deneyimleri, deneyime dayali degerlendirme, istilaci tiirler

V)
& 39




IYT ile Miicadelede Balast Suyu ve Biyofouling Yonetimi
Uluslararasi Sempozyumu (28-30 Kasim 2023, Antalya-Turkiye)

Assessment of UV and Electrochemical Ballast Water
Treatment Systems by the Expert Seafarers’ Experiences

Mevliit Yilmaz', Cerern Bilgin Giiney"~ (“corresponding author)

*e-posta: bilgincer@itu.edu.tr

Istanbul Technical University, Graduate School, Offshore Engineering Programme
’Istanbul Technical University, Faculty of Naval Architecture and Ocean Engineering, Ship Building and
Ocean Engineering Department

ABSTRACT

The International Convention for the Control and Management of Ships’ Ballast Water and Sediments
(BWM Convention), which entered into force on September 8, 2017, approved under the auspices of the
International Maritime Organization (IMO), requires all ships over 400 GRT on international voyages to meet
the D-2 discharge standard of the convention (IMO, 2004) . The transition period, which is based on the IOPP
renewal dates of existing vessels, will end on September 8, 2024 (Bilgin Giiney, 2022). The US Coast Guard
(USCQG) also developed regulations to apply to all ships that take on ballast water from outside the Exclusive
Economic Zone of the US and Canada discharge it in US waters (Standards for Living Organisms in Ships’
Ballast Water Discharged in U.S. Waters; Final Rule. Federal Register., 2012). These regulations are put into
force in June 2012. These two regimes largely shape the ballast water management of the world merchant fleet
and in practice, ships can only meet the requirements by being equipped with ballast water treatment systems
(BWTS) approved according to the relevant legal regime.

There are many IMO Type Approved and USCG Approved systems on the market. These systems are
produced as different combinations of technologies using different treatment methods. The majority of existing
systems include a pre-treatment step based on mechanical separation followed by a disinfection step. In the pre-
treatment stage, mostly filters are used to remove large particles and organisms from the ballast water. Although
different types of filters can be included in the systems, the majority of them can only remove particles with a
size of 40 pm and above. Clogging problems and pressure drops are among the most common problems with
filters. For this reason, almost all systems have a backwash feature to remove these blockages.

Although various methods can be used in the second stage, most of the existing systems have components
based on UV radiation and electrochemical principles (Bilgin Giiney, 2017, 2022). In electrochemical systems,
disinfectants such as chlorine (C12) gas and hypochlorous acid (HOCI) for treatment are produced on board
by utilizing the salinity of seawater. As with all systems using active substances for disinfection, the total
residual oxidant (TRO) concentration in ballast water treated by electrochemical systems must be reduced to
an acceptable level before discharge to sea. This often requires the addition of a neutralization step following
disinfection.

Not only the efficiency of the systems, but also the practicality of their use on board varies according to the
methods used. Although the systems are purchased by ship owners, the seafarers are the real end users of ballast
water treatment systems. The problems and difficulties experienced by seafarers after they come into contact
with ballast water treatment systems are of key importance for the successful implementation of ballast water
management on board in accordance with the rules. The scale and frequency of problems can force seafarer
to deviate from the rules to reduce lost time and the costs associated with that lost time. If detected, this can

My




International Symposium on Ballast Water and Biofouling
Management in IAS Prevention and Control (28-30 November 2023, Antalya-Turkiye)

lead to large fines for shipowners and even blacklisting of ships, and more importantly, significantly disrupt
the efforts to mitigate invasive species. This situation poses a great risk especially for ports where water quality
exceeds system limits.

Within the scope of this study, the experiences and opinions of 50 seafarers (Figure 1) working on 6 ships of
a Turkish shipping company regarding ballast water treatment systems were evaluated. Two of the ships have
the electrolysis system of the same brand, while the other four ships have two different brands of UV systems.
However, experience of the seafarers are not limited to these three brands.

In the study firstly, failure reports were
examined, bilateral interviews were conducted
with the seafarers and evaluation criteria were
determined. These criteria are listed as follows
from the most important to the least important:

-Rare alarms and malfunctions ; : )
-Easy maintenance : || . :
-No chemical handling requirement ) - i

-Operational ease of use and fewer training  Figure 1: The experiences of the respondents with BWTS types
requirements before use

-Small footprint of the system and easy routine controls
-No preparation requirement before ballast operation

According to this study, the seafarers evaluated that UV systems are much easier to use than electrochemical
systems and that they have fewer malfunctions and alarms. It was determined that the common preference of
the seafarers was to work with systems based on the UV method (Yilmaz, 2023; Yilmaz & Bilgin Giiney, 2023).

Based on the experience gained on its four previous vessels, the company has integrated UV systems
as retrofit on two more existing vessels in 2021. For economic reasons, a brand with lower purchase and
installation costs was preferred. Seafarers’ evaluations revealed that even with systems based on the same
technology, different problems can be encountered, which will be reflected in ship operations (Yilmaz, 2023).

This study is based on the master’s study completed by Mevliit Yilmaz under the supervision of Ceren
Bilgin Giiney at Istanbul Technical University Graduate School.
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OZET

Balast suyu alimi ile hem geminin stabilitesi yani dengesi korunmus olur hem de geminin drafti
arttirarak, geminin her tiirli hava sartlarinda giivenle seyir etmesi saglanir. Balast suyunun alindig:
bdlgeden taginan istilaci yabanci tiirler (zararli organizmalar), balast suyunun denize basildig1 bélgedeki
denizel yasama ciddi oranda zarar vermektedir. Uluslararasi Denizcilik Orgiitii (IMO), 2004 yilinda
kabul ettigi Balast Suyu Yonetimi Sozlesmesi ile s6z konusu tehlikeli yayilimin 6niine gecilmesi
yolunda caligmalar baglatmistir. Diinyada 24 farkli sirket tarafindan gelistirilen 45 civarinda balast
suyu aritim sistemi bulunmaktadir. Bunlarin 18 tanesi aktif sistem kullanirken, geri kalan 27 tanesi
pasif sistemler kullanmakatdir. Balast suyu aritim sistemlerinde tercih edilen teknolojilerin basinda
UV lamba, Kimyasal madde eklenmesi, inert gaz, Yiiksek 1s1, Manyetik Seperasyon, sistemidir.. Bu
sistemlerden 2024 yili itibar ile tiim eski gemiler mevcut balast suyu aritim sistemlerini s6zlesme geregi
ve yeni kriterlere gore gelistirmeleri veya yenilemeleri gerekmektedir. Bu ¢aligmada diinyadaki balast
suyu aritim sistemleri ve gelinen siire¢ incelenecektir. Ayrica devam etmekte olan Tiirkiye-Ukrayna
Uluslararasi ikili Isbirligi projesi “IMO Sozlesmesinin Uluslararasi Gerekliliklerinin Kalite Standardi
D-2’ye Gore Gemilerin Balast Suyunun Dezenfeksiyonu ve Saflastirilmasi igin Yenilik¢i Teknolojinin
Gelistirilmesi” hakkinda bilgi verilecektir. Bununla birlikte proje ortag1 Ukrayna tarafinda gelistirilen
Balast Suyu Aritim Sisteminin modelinin prototipi kurulmus olup, deneme ¢aligmalar1 ve sonuglari
hakkinda bilgi verilecektir.

Kaynakc¢a
Denizcilik Sektor Raporu, Deniz Ticaret Odasi, 2022.

Ceren Bilgin Giiney,Ballast water problem: Current status and expected challenges, Marine Science and Technology Bulletin,
2022.
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ABSTRACT

Invasive alien species (harmful organisms) carried from the area where the ballast water is taken into
the sea seriously damage marine life in the area where the ballast water is discharged into the sea. The
International Maritime Organization (IMO) initiated efforts to prevent this dangerous spread with the
Ballast Water Management Convention adopted in 2004. There are around 48 ballast water treatment
systems developed by 24 different companies in the world. The most preferred technologies in ballast
water treatment systems are UV lamps, Chemical substance addition, Inert gas, High temperature, and
Magnetic Separation systems. As of 2024, all old ships will need to develop or renew their existing
ballast water treatment systems in accordance with the contract and new criteria. is required. In
this study, ballast water treatment systems in the world and the current process will be examined.
Additionally, information will be given about the ongoing Turkey-Ukraine International Bilateral
Cooperation project “Development of Innovative Technology for Disinfection and Purification of
Ships’ Ballast Water According to Quality Standard D-2 of the International Requirements of the IMO
Convention”. In addition, the prototype of the Ballast Water Treatment System model developed by
the project partner Ukraine has been established and information about the trial studies and results will
be given.
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OZET

Denizyolu tasimaciliginda liman devleti denetimleri, denizde can ve mal emniyetinin saglanmast,
gemilerden kaynakli deniz kirliliginin Onlenmesi ve gemilerde yasam ve galisma kosullarin
gelistirilmesi amaciyla yabanci bayrakli gemilerin denetlenmesi siirecidir. Bu denetimlerin temelinde,
gemilerin uluslararast denizcilik sdzlesmelerine ve bu sozlesmelerce belirlenmis olan standartlara
uygunlugunun saglanmasi amaci yatar. Bu sdzlesmelerden biri olan “Balast Suyu Yonetimi
Sozlesmesi”, liman devleti denetimlerinde dikkat edilen ve gemilerce uygunlugu kontrol edilen bir
sozlesmedir. Bu s6zlesme kapsaminda tespit edilen ciddi (major) bir eksiklik, gemilerin tutulmasina
neden olan eksiklikler arasinda yer alabilir. Bu calismada, konteyner gemilerine yapilan liman devleti
denetimlerinde Balast Suyu Yonetimi S6zlesmesi kaynakli eksiklikler iizerine bir inceleme yapilmis
ve gemilerin tutulma riski degerlendirmesi {izerine bir model onerilmistir. Paris Memorandumu (Paris
MoU) tarafindan son ii¢ yilda (10.10.2020 — 10.10.2023) yapilan denetimlerin sonuglarim paylasan
raporlar incelenerek bir veri seti olusturulmustur. Analizler bu veri seti lizerinden gerceklestirilmistir.
Arastirmaya konu olan toplam 174 denetimden 24 adedi gemi tutulmasi ile sonuglanmis, geri kalan
denetimler ise tutulma ile sonuglanmamustir. Veri seti iginde tutulan ve tutulmayan gemi sayis1 dengesiz
dagilmaktadir. Bu durum veri setini dengesiz dagilan bir veri seti (imbalanced data) yapmaktadir.
Dengesiz dagilan veri setleri iizerinden yapilan analizlerde, model tahmin kesinliginin (accuracy) diisiik
¢ikmasi olagan bir durumdur. Bu nedenle dengesiz dagilan veri setlerinin yapay veriler ile dengeli
(balanced data) hale getirilmesi literatiirde siklikla bagvurulan bir yaklagimdir. Aragtirma kapsaminda
uygulanan metodolojide, makine 6grenmesi algoritmalari vasitasiyla eksik hiicrelerin tamamlanmasi
ve veri setinin dengeli hale getirilmesi saglanmistir. Ortaya ¢ikan bu veri seti lizerinden Balast Suyu
Yonetimi Sozlesmesi kaynakli eksikliklerin de yer aldigi konteyner gemileri tutulmalarinda etkin
faktorler belirlenmis ve makine 6grenmesi algoritmalari ile gemilerin tutulma riski tahminlemesi tizerine
bir model olusturulmustur. Arastirma sonuglarinin, gemi yonetim isletmelerinin ve yerel otoritelerin
denetime hazirlik stratejileri ve politikalart geligtirme siireglerine katki saglayacagi diigiiniilmektedir.

Anahtar Kelimeler: konteyner gemileri, liman devleti denetimi, balast suyu yonetimi
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ABSTRACT

IPort state controls in maritime transportation are the process of inspecting foreign-flagged ships
in order to ensure the safety of life and property at sea, prevent marine pollution caused by ships, and
improve living and working conditions on ships. The basis of these controls is to ensure that ships
comply with international maritime conventions and the standards determined by these conventions.
One of these conventions, the “Ballast Water Management Convention”, is a convention that is taken
into consideration during port state controls and its compliance is checked by ships. A serious (major)
deficiency detected within the scope of this convention may be among the deficiencies that cause the
ships to be detained. In this study, an examination was made on the deficiencies arising from the Ballast
Water Management Convention in port state controls of container ships, and a model was proposed for
the detention risk assessment of ships. A data set was created by examining the reports sharing the results
of the controls carried out by the Paris Memorandum (Paris MoU) in the last three years (10.10.2020
—10.10.2023). Analyses were performed using this data set. Of the total 174 controls subject to the
research, 24 resulted in ship detention, and the remaining controls did not result in detention. The
number of ships that are detained and those that are not detained in the data set is unevenly distributed.
This situation makes the data set an imbalanced data set. In analyses made on unevenly distributed data
sets, it is usual for model prediction accuracy to be low. For this reason, balancing unevenly distributed
data sets with artificial data is an approach frequently used in the literature. In the methodology
applied within the scope of the research, through machine learning algorithms, missing cells were
completed, and the data set was balanced. Based on this data set, contributing factors in the detention
of container ships, including deficiencies arising from the Ballast Water Management Convention,
were determined. A model was generated to predict the risk of ships being detained using machine
learning algorithms. It is thought that the research results will contribute to the development processes
of inspection preparation strategies and policies of ship management companies and local authorities.

Keywords: container ships, port state control, ballast water management
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OZET

IMO Balast Suyu Yo6netimi S6zlesmesi’nin uygulamaya alinmasiyla birlikte tagimacilik sirketleri
BWMC kapsamindaki A-4 Yonetmeligi’ne uygun olarak balast suyu yonetimi i¢in muafiyet talebinde
bulunma siirecini baglatmislardir. Balast suyunun aritilmasina iligkin muafiyetlerin verilebilmesi
i¢in karar alma siireglerinin bilimsel a¢idan saglam temelleri olan bilgiyle desteklenmesi zorunludur.
Zararli sucul organizmalar1 ve patojenleri (HAOP’ler) ilgilendirenler basta olmak {izere biyolojik
verilerin sistematik olarak muhafaza edilmesi biiyiik 6nem arz etmektedir. Bu yaklagim ise iki
katmanli amaca hizmet etmektedir: Gelecekteki arastirmalar1 kolaylagtirmakta ve gemilerin balast
suyunun aritilmas: ve kontroliiyle istigal eden kiiresel aragtirma ve yonetim toplumuna faydalar
sunmaktadr. Istilaci tiirlerin ve yiiksek riskli sucul organizmalarin izlenmesinin ve limanlarda temel
biyolojik aragtirmalarin yapilmasinin sunacagi faydanin, elde edilen bilgilerin risk degerlendirmesi
amaciyla yonetim ve aragtirmacilar tarafindan hizl bir sekilde paylasilmasi ve dogrudan kullanilmasi
saglanmadigi siirece kisith kalacaginin anlagilmasi dnemlidir. Bu noktada deniz suyu, aci su ve kiyidaki
tatll su habitatlarina birakilan sucul yabanci tiirler (NIS) hakkindaki dnemli bilgilerin toplanmas,
diizenli olarak giincellenmesi, arsivlenmesi ve dagitilmasi amaciyla 6zel olarak gelistirilen ileri seviye
bilgi sistemi olan AquaNIS’i degerlendirmekteyiz. Bu sistem ayrica limanlarda ve limanlara bitigik
bolgelerde NIS varligi ve karsilagtirmali dagilimi hakkindaki verileri de igermektedir. Bu veriler, ¢ikis
ve varis noktasi limanlari arasindaki biyolojik benzerliklerin degerlendirilmesi ve ayrica NIS aktarilma
olasiliginin incelenmesi maksadiyla kullanilabilir. Saglanan bilgiler, NIS vektorlere gore aktarimi
hakkindaki belgelenmis verilerinin yan1 sira bu tiirlerin ekolojik toleransina ve biyolojik 6zelliklerine
iligskin verilerle de tamamlanmaktadir. Bunlara ek olarak bu tiirlerin geldikleri rotalar ve gelislerinin
zamanlamas1 hakkindaki bilgiler de goz 6niinde bulundurulmalidir. Ayrica hedef tiirlerin (TS) se¢ilmesi
amactyla kullanilan 6lgiitleri de sunmaktayiz, or. “Bir tarafin belirttigi ve ¢evreye, insan sagligina,
varliklara ve kaynaklara zarar veya hasar verebilecek olduklar: belirtilen ve belirli bir liman, devlet
veya biyolojik bdlge i¢in tanimlanan tiirler” (IMO, 2007). Uluslararas: yonetmelikler uyarinca gemide
aritma konusuyla iligkili olanlar basta olmak {izere, balast suyu yonetimi prosediirlerinden muafiyet
taninmasi deniz tagimaciligi sektoriinde anlamli maliyet tasarruflari saglayabilir. Bununla birlikte bu
muafiyetlerin talep edilmesine ve elde edilmesine iligkin prosediirler karmasiktir ve seffaf, glivenilir ve
bilimsel agidan saglam kurallara dayandirilmalidir.

Anahtar Kelimeler: BWMC, HAOPs, NIS
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ABSTRACT

With the implementation of the IMO Ballast Water Management Convention, shipping companies
have initiated the process of requesting exemptions for ballast water management in compliance
with Regulation A-4 of the BWMC. In order to provide exemptions for ballast water treatment, it is
imperative that decision-making processes are underpinned by scientifically rigorous knowledge. The
systematic conservation of biological data, particularly pertaining to harmful aquatic organisms and
pathogens (HAOPs), is of utmost importance. This approach serves a twofold purpose: it facilitates
future research and provides benefits to the global research and management community engaged
in ships’ ballast water treatment and control. It is important to realize that the efficacy of monitoring
invasive species and high-risk aquatic organisms and performing fundamental biological surveys at
ports will be limited unless the expeditious sharing and direct utilization of the acquired information
by management and research are ensured for risk assessment purposes. Here we consider AquaNIS,
an advanced information system that has been specifically developed to gather, consistently update,
archive, and distribute significant information concerning aquatic non-indigenous species (NIS)
that have been introduced into marine, brackish, and coastal freshwater habitats across the globe.
Furthermore, the system incorporates data regarding the presence and comparative distribution of non-
indigenous species (NIS) within ports or their adjacent regions. This data can be utilized for the purpose
of assessing biological similarities between the ports of origin and destination, as well as evaluating the
likelihood of transmission of non-indigenous species (NIS). The provided information is supplemented
by documented data regarding the transmission of non-indigenous species (NIS) by vectors, as well
as data concerning the ecological tolerance and biological properties of these species. Additionally,
information regarding the routes and timing of introduction is also considered. In addition, we provide
criteria utilized for the purpose of selecting target species (TS) i. e. “Species identified by a Party
that meet specific criteria indicating that they may impair or damage the environment, human health,
property or resources and are defined for a specific port, State or biogeographic region” (IMO, 2007).
Providing exemptions from ballast water management procedures, particularly those associated with
on-ship treatment, in accordance with international regulations, can result in significant cost savings
for the shipping industry. However, the procedures for requesting and obtaining these exceptions are
complex and must be based on transparent, reliable and scientifically sound rules.

Keywords: BWMC, HAOPs, NIS
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OZET

Denize daldirilan tiim ylizeyler denizel organizmalar i¢in potansiyel yerlesim alan1 haline gelmektedir
ve denizcilerin dncelikli olarak denize agilmalar1 gerektiginden teknelerinin gévdeleri yiizer yasam
tarzin1 benimseyen pek ¢ok tiir i¢in eve doniismektedir. Biyolojik kirliligin gemi igletmesicine olan
etkisi gdvde siirtiinmesini artirmasi, performansi diisiirmesi ve fazladan yakit ve bakim masraflarina yol
agmasidir. Bunun sonucu olarak SOx, NOx ve sera gazlari basta olmak {izere gevreye zararli gazlarin
atmosfere salimi artmaktadir. Balast suyuna kariganlar gibi gemilerde biyolojik kirlilige yol agan tiirler
kiy1 seritleri boyunca ve denizler arasinda tasinmaktadir ve bunlarm biiyiik boliimii kendilerine 6zgii
menzillerin 6tesindeki lokasyonlarda tespit edilmektedir. Yeni bir ortama taginan tiiriin yayilmasi ve
yeni lokasyonda cevreye, ekonomiye, insan sagliina, sosyal degerlere zarar vermesi halinde bu tiir
istilac1 olarak adalandiriimaktadir.

Denizel yabanci tiirlerin taginmasinda rolii olan tek vektor deniz tasimaciligi degildir. Tiirlerin kiiltiir
balik¢iligi igin getirilmesi, kiiltiir balik¢ilig tiirleriyle iligkili tiirlerin kazara getirilmesi, akvaryumdan
canlilarin kagisi, insanlar tarafindan kasten birakilma ve 6zellikle de Akdeniz’le ilgili olarak denizler ve
okyanuslar arasinda kanallarin agilmast etkenlerinin tamami da denizel tiirlerin biyografik yayilmasina
katki yapmustir. Bir tiir, yeni bir bolgede bir kez tespit edildikten sonra kiy1 hatlart boyunca dogal
olarak yayilabilir veya bolgesel tekne hareketlerini de igerecek sekilde insan faaliyetleriyle ikincil
olarak yayilabilir. Diger vektorlerin getirdigi denizel yabanci tiirlerin aksine, biyolojik kirlilik yoluyla
yer degistirenler nadiren istilacidir ve genelleikle baska bir ¢cevresel sorunla iligkili olarak ikincil etkiye
sahiptirler.

Yosunlanma onleyici kaplamalar 19. ylizyilin ortasindan bu yana biyolojik kirlilige kars1 birincil
savunmay1 olusturmaktadir. Bununla birlikte, yosunlanm 6nleyici teknolojisinde gegtigimiz 50 yilda
kaydedilen anlamli ilerlemelere ragmen hem tekne govdeleri hem de govde girintileri igin etkili
kullanim 6mrii, maliyet ve verimlilik sinirlamalar1 hala s6z konusudur. Biyolojik kirlilik potansiyelini
tagiyan tiirlerin bu ¢ok genis yelpazesi ve taksonomik c¢esitliligi, genis kapsamli biyositlerin
kullanimina iligkin ¢evresel kaygilar ve getirilen kisitlamalarla birleserek kolay bir ¢dziim olmamasi
sonucunu dogurmaktadir. Teknolojik agidan en gelismis yosunlanma &nleyici kaplamalar dahi dis
katmanda stirtiinmeye, gii¢ ve yakit ihtiyacinda artisa ve bunlarin sonucunda hava emisyonlarina yol
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acan mikrobiyal siimiiklerce kolonilestirilecektir. Geminin eneri verimliliginin “temiz” tekne sayesinde
optimize dilmesi amaciyla modern teknoloji iiriinii yosunlanma &nleyicilerin kullanilmasinin suda
diizenli govde temizligi yapilarak desteklenmesi gerekebilir.

Bu noktada ise havaya yayilan emisyonlarla ve istilact denizel tiirlerle iligkili ¢evresel risklerin
yonetiminin dengelenmesi ihtiyac1 karsimiza ¢ikmaktadir. Tklim degisikliginin deniz ekosistemleri
iizerindeki etkileri rahatca goriilebilmektedir ve deniz tagimaciligi 6nemli bir sera gazi kaynagidir.
Bu emisyonlar1 azaltacak sekilde suda yapilan gévde temizliginin kendisinin de 6nemli bir ¢evre riski
olusturdugu 6ne siiriilmektedir. Zira temizlik siirecinin istilaci deniz tiirii ireme yapilarini, zararli diizeyde
biyositleri ve mikroplastikleri agiga cikarabilecegi diisiiniilmektedir. Onerilen ¢dziim ise tiim temizlik
atiginin tutularak aritilmasidir ve bunun igin karmagsik ve pahali temizlik sistemleri gerekmektedir.
Bununla birlikte diger vektorlerin getirdigi denizel yabanci tiirlerin aksine, biyolojik kirlilik yoluyla
yer degistirenler nadiren istilacidir ve genellikle bagka bir ¢cevresel sorunla iligkili olarak ikincil etkiye
sahiptirler. Biyolojik kirlilige yol acan denizel yabanc tiirlere en fazla sayida ve gesitte limanlar ve
yat limanlar1 dahilindeki yapilarda rastlanmaktadir. Bunlarin gemiler tizerindeki biyolojik kirlilik gibi
etkisinin yani sira, baslica etkilerine aralarinda kiiltiir balik¢iliginda kullanilan kafeslerin, aglarin ve
halatlarin ve kiyida yer alan tuz giderme tesisleri ve enerji santrallerine ait deniz suyu borulariin da
yer aldig1 yapay malzemelerin denize daldirilmasini gerektiren sektorlerde rastlanmaktadir. Bu etkilere
yol agan tiirler de genellikle bolgesel kiy1 seritleri boyunca yayilan ve yeniden yayilan ve uzun siire
once yerlesmis olan tiirlerdir. Suda yapilan temizlikten kaynaklanan kimyasal salim, etkili yosunlanma
onleyici kaplamadan kaynaklanan giinliik pasif biyosit salimina kiyasla diistiktir.

Denizdeki biyolojik kirliligin yol ac¢tif1 ¢evre risklerinin yonetilmesine iligkin en iyi uygulama
yonetimi i¢in biyolojik kirliligi sebep olan tiirlerin, yosunlanma 6nleyici kaplamalarin ve bunlarim uygun
kullaniminin ve gévde temizligi siireclerinin etraflica anlagilmasi ve bunun yani sira bu unsurlardan
her biriyle iliskili olan gercek cevresel risklere dair dengeli bir perspektife sahip olunmasi gereklidir.

Anahtar Kelimeler: istilac: tiirler, denizel yabanct tiirler, yosunlanma onleyici, suda temizlik, deniz
tasimacilig
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Marine Biofouling
Best Practice Management to Minimise
Environmental Impact
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ABSTRACT

Any surface immersed in the sea becomes the potential settlement site for marine organisms and,
since mariners first set sail, their boat hulls became a welcome home for many species that liked a
floating lifestyle. The effect of biofouling to a ship operator is an increase in hull friction, degradation
of performance, and added fuel and maintenance costs. Consequent to this is the increased emission
to the atmosphere of environmentally harmful gases, notably SOx, NOx and greenhouse gases. Ship
biofouling species, like species entrained in ballast water, are transported along coastlines and across
seas, and many have consequently established in locations beyond their native range. If a species
introduced to a new environment proliferates and causes harm to the environment, economy, human
health, or social values of the new location, it is termed an invasive species.

Shipping is not the only vector for the introduction of non-indigenous marine species. The
intentional introduction of species for aquaculture, the accidental introduction of species associated
with aquaculture species, aquarium escapees, intentional human releases and, particularly relevant to
the eastern Mediterranean, the opening of canals between seas and oceans, have all contributed to the
biographical spread of marine species. Once established in a new region, a species may spread naturally
along coastlines or be secondarily spread by human activities including regional boat movements.
Unlike non-indigenous marine species introduced by other vectors, those translocated as biofouling are
rarely invasive and are generally a secondary impact associated with another environmental disturbance.

Antifouling coatings have been the primary defense against biofouling since the mid-19th century
and continue to be. However, despite significant advances in antifouling technology over the last 50
years, there are still limitations in effective life, cost, and efficacy for both hulls and within hull niches.
The vast array and taxonomic diversity of potential biofouling species, combined with environmental
concerns and limitations on the use of broad-spectrum biocides ensures there is no simple solution.
Even the most technologically advanced antifouling coatings will be colonized by microbial slimes that
create skin friction, increased power and fuel requirements, and consequent air emissions. To optimize
ship energy efficiency through a ’clean’ hull, use of a modern technology antifouling coating may need
to be supplemented by periodic in-water hull cleaning.
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There comes a need to balance the management of environmental risks associated with air emissions
and those of invasive marine species. The impacts of climate change on marine ecosystems are widely
evident, and shipping is a major source of greenhouse gases. In-water hull cleaning that would reduce
these emissions is being raised as a significant environmental risk itself, because of the perception that
the cleaning process may release propagules of invasive marine species, harmful levels of biocide, and
microplastics. The proposed solution is to capture and treat all cleaning waste; this requires complex
and expensive cleaning systems. However, unlike non-indigenous marine species introduced by other
vectors, those translocated as biofouling are rarely invasive and are generally a secondary impact
associated with another environmental disturbance. The greatest numbers and diversity of biofouling
non-indigenous marine species occur on the structures within harbours and marinas. Apart from their
impact as biofouling on vessels, the main impacts are on industries that require the immersion of
artificial materials in the sea, including the cages, nets and ropes used in aquaculture, and seawater
pipes for coastal desalination and power plants. The species causing these impacts are also commonly
long-established species that are spread and respread along regional coastlines. Chemical release from
in-water cleaning can also be small relative to the daily passive release of biocide from an effective
antifouling coating.

Best practice management to manage the environmental risks caused by marine biofouling requires
a detailed understanding of biofouling species, of antifouling coatings and their appropriate use, and
of hull cleaning processes, together with a balanced perspective on the actual environmental risks
associated with each of these elements.

Keywords: invasive species, non-indigenous marine species, antifouling, in-water cleaning, shipping
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OZET

Limanlarin yabanci tiirlerin girigi bakimindan yiiksek riskli bolgeler olduklari gergegi kiiresel
olarak kabul edilmektedir ancak tekne gdvdesine tutunan organizma topluluklarindaki yabanci tiirlerin
izlenmesi ve tespitine dair ortak strateji anlagsmasi Avrupa’da halen eksiktir. Bu baglamda, tekne
govdesine tutunan topluluklardan numune alinmasinda kullanilan dort adet yontemin karsilastirmasi
2021 yilinda La Spezia Kérfezi'nde (Ligurian Denizi, Italya) bulunan Fezzano ve Santa Teresa yat
limanlarinda yapilmistir. Bu ¢aligmanin amaci, yabanci tiirlerin erken tespitinde hangi yontemin en
etkili yontem olarak goriilebileceginin belirlenmesiydi. Seg¢ilen yontemler sunlardi: i) yatay olarak
yonlendirilen ve 1 m derinlige yerlestirilen 14x14 cm PVC paneller (Smithsonian Enstitiisii, ABD
tarafindan gelistirilen standartlastirilmig protokole gore); ii) 1 m derinlikte diisey olarak yonlendirilen
PVC paneller; iii) yapay katmanlarin 1 m derinlikteki sabit 14x14 kadrat iizerinde suyun iginde
styirilmast; iv) elle kullanilan rijit ag vasitasiyla 1 m derinlikte suyun disinda yapilan siyirma islemi.
Paneller yaz mevsiminde ii¢ ay (Mayis-Temmuz) boyunca suya daldirilirken siyirma numuneleri
panellerin ¢ikarilmalariyla ayni zamanda toplanmuglardir. Istatistiksel analizlere ydntem basina ve
rastgele numuneler dahil edilmis ve yalnizca sesil taksonlar degerlendirmeye alinmistir.

Toplamda 70 takson tespit edilirken bunlarin 11°i yabanc tiir idi. Dort yontemle toplanan tekne
govdesine tutunan topluluklar, Fezzano’da ayni olacak sekilde ¢okelme panellerine yakalananlar hari¢
olmak {tizere iki sahada anlaml olarak farkliydi. Tiim yontemlerle kayda gegirilen toplam yabanci
tiirlerin tespit basarisi, her iki sahada da yatay panellerin kullanimiyla daha yiiksek olmustur. Rijit ag
yontemi her iki sahada toplanan toplam tiir sayisinin daha fazla olmasini sagliyorken Santa Teresa’da ag
ve yatay panellerle benzer degerler elde edildigi gbzlemlenmistir. Yabanci serpulid Hydroides elegans
ve bryozoa Amathia verticillata tirleri yontemlerin biiylik boliimiyle kayda gegirilirken yabanci
ascidianlar olan Botrylloides bk. violaceus ve Styela plicata yalnizca panel yontemiyle tespit edilmistir.

Yabanci tiirlerin erken tespitinde en iyi sonucu Smithsonian standardi vermis olmakla birlikte
bazi tiirler yalnizca siyirma yontemiyle kayda gegirilebilmistir. Hareketli taksonlarin da géz oniinde
tutulacagi bagka incelemelerle yontemlerin karsilagtirmasi daha iyi belgelendirilecektir.

Anahtar Kelimeler: getirilen tiirler, limanlar, erklen uyari, izleme, akdeniz
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ABSTRACT

Ports are globally acknowledged as high-risk areas for the introduction of alien species, but in Europe
an agreement on a common strategy to monitor and detect alien species from fouling communities is
still missing. In this context, a comparison among four methods used to sample fouling communities
was conducted in 2021 in two different marinas within the Gulf of La Spezia (Ligurian Sea, Italy):
Fezzano and Santa Teresa. The aim of this study was to assess which method could be considered most
effective for the early detection of alien species. In particular, the selected methods were: i) 14x14 cm
PVC panels oriented horizontally and deployed at 1 m of depth (i.e., following a standardized protocol
developed by the Smithsonian Institute, USA); ii) PVC panels oriented vertically at 1 m of depth; iii)
in-water scraping of artificial substrata on a fixed 14x14 quadrat at 1 m of depth; iv) off-water scraping
at 1 m of depth with the use of a hand-held rigid net. The panels were immersed for three months
during the summer season (May-July), while the scraping samples were collected at the same time of
the retrieval of the panels. Five random samples per method were included in the statistical analyses
and only sessile taxa were considered.

A total of 70 taxa were identified, including 11 alien species. The fouling communities collected by
the four methods differed significantly in the two sites, except for those recruited on settlement panels,
which were similar in Fezzano. The detection success of alien species out of the total alien species
recorded with all methods was higher with the use of horizontal panels in both sites. A higher number
of total species was collected with the rigid net method in both sites, while in Santa Teresa similar
values were observed with the net and the horizontal panels. The alien serpulid Hydroides elegans and
the bryozoan Amathia verticillata were recorded with most of the methods, while the alien ascidians
Botrylloides cf. violaceus and Styela plicata were only detected by the panel method.

The Smithsonian standard was the best performer in the early detection of alien species; however,
some species could be recorded only by scraping. Further investigations, considering also mobile taxa,
will better document the comparison of methods.

Keywords: introduced species, ports, early warning, monitoring, mediterranean sea
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OZET

Iklim degisikligi, asir1 avlanma, kirlilik ve biyolojik istilalar gibi pek cok stres etkeni su anda denizel
alanlar1 tahrip etmektedir. Eglence amagli tekneciligin denizdeki biyolojik istilalar1 kolaylastirmadaki rolii,
ozellikle kiiresel kiralik tekne trafiginin 2/3’line ev sahipligi yapan ve ayni zamanda yabanci tiirler i¢in
kiiresel sicak nokta olan Akdeniz’de, acilen uygun bir degerlendirmeyi gerektirmistir. Bu ¢aligma, hem
marinalarda hem de tekne govdelerinde biyolojik kirlenmeden kaynaklanan NIS’in transferinde eglence
amagh teknelerin etkisini arastiran, Akdeniz havzasi ¢apindaki ilk ¢aligmay1 tamamlayarak bu eksikligi
gidermektedir. ik olarak, Kuzey Akdeniz’deki (Ispanya’dan Tiirkiye’ye kadar uzanan) 34 marinada,
bentik makroomurgasizlari hedef alan kapsamli bir NIS aragtirmasi gergeklestirilmistir. Tiim marinalarin,
marina basina 2 ile 27 arasinda degisen sayida NIS barindirdig1 goriilmiistiir. Bu aragtirmanin ilk ¢iktist,
Akdeniz’e yonelik yeni NIS kayitlarmin ve giincellenmis tiir dagilimlarinin biiyiik bir giincellemesini
saglamakta ve artik modellere eklenebilecek olan Akdeniz havzasindaki ii¢ yeni tiirdi, 51 yeni NIS iilke
kaydin1 ve 20 yeni alt bolge kaydiyla birlikte ve NIS’de kolonize olan marina habitatlarinin bilesimi ve
olceginin daha iyi anlasilmasmi saglamak icin veritabanlari sunmaktadir. Orneklenen faullii gemilerin
neredeyse %80’inin en az 1 NIS barindirdigi, bir tekne govdesinde bulunan maksimum NIS’nin ise
11 oldugu fark edilmistir. Ayrica, yeni marinalarn ziyaret eden eglence amaglh teknelerin bazen ne o
marinada ne de ziyaret ettikleri iilkede heniiz mevcut olmayan NIS’leri tagidiklari, dolayisiyla marinalara
yeni NIS saglayan eglence amagli teknecilik konusunda yeterli kanit saglanmaktadir. Bu biiyiik 6lgekli
Akdeniz marina degerlendirmesinin sonuglari, toplam 50 marinadan olusan Ornek biyilikligi igin
Italyan marinalarindaki NIS ile ilgili diger mevcut verilerle birlestirilmis ve bunlar daha sonra hangi
abiyotik faktorlerin esas olarak katkida bulundugunu belirlemeyi amaglayan hem tek degiskenli hem
de ¢ok degiskenli istatistiksel testleri beslemek i¢in ve ayn1 zamanda marinalardaki NIS’in toplam tiir
zenginligine ve marinalar arasindaki benzer NIS topluluklarina hangi faktorlerin katkida bulunduguna
dair bilgilerin derlenmesinde kullanilmistir. Sonuglar, Akdeniz marinalarinda NIS’in daha yiiksek tiir
zenginliginin asagidaki faktorlerden etkilendigini ortaya gikarmistir: 25°C’nin iizerindeki su sicakliklart,
daha fazla sayida rihtim, yiizen dubalarmn olmamasi, Siiveys Kanali’na ve ticari limanlara yakinlik.
Marinalar arasindaki NIS topluluklar: arasindaki benzerlikler ise daha ¢ok sicaklik, biyocografik bolge,
iklim tipi, birincil verimlilik ve yine Siiveys Kanali’na yakilik gibi ¢evresel faktrlerden etkilenmistir.
Siiveys Kanali’nin her iki analizde de 6ne ¢ikan bir faktor olarak 6nemi, Dogu Akdeniz’de bulunan ve NIS
dagilimlarini giiglii bir sekilde etkileyen daha yiiksek toplam NIS genel egilimi ile 6rtismektedir. Burada
sunulan sonuglar, diinyanin dort bir yanindan incelenen marinalara ek olarak, eglence amagl tekneciligin,
birincil NIS yayilim etkinliklerini ve bunlarin ‘basamak tas1’” habitatlar1 olarak diger kiy1 bolgelerine ikincil
yayilimini kolaylagtirmada son derece dnemli bir yol sagladigina dair saglam bir 6rnek olugturmaktadir.

Anahtar Kelimeler: istilac: tiirler, vektorler, biyolojik ¢esitlilik, marinalar, sicak noktalar
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ABSTRACT

Many stressors, such as climate change, overfishing, pollution and biological invasions, are currently
devastating the marine domain. The role of recreational boating in facilitating marine bioinvasions
urgently necessitated a proper evaluation, especially in the Mediterranean Sea which hosts 2/3 of global
charter boat traffic and is also the global hotspot for alien species. This study addresses this shortfall
by completing the first ever Mediterranean basin-wide study investigating the influence of recreational
boats in the transfer of NIS from biofouling both in marinas and from boat-hulls. First, a thorough
investigation of NIS was conducted in 34 marinas across the northern Mediterranean (spanning from
Spain to Turkey), targeting benthic macroinvertebrates. All marinas were found to host NIS, ranging
from 2 to 27 per marina. This first output of this research provides a massive update of new NIS
records and updated species distributions for the Mediterranean, and presents three new species in the
Mediterranean basin, 51 new NIS country records and 20 new subregional records, which can now
be fed into models and databases to gain a better comprehension of the composition and scale of NIS
colonizing marina habitats. it was realized that almost 80% of sampled fouled vessels were found to
host at least 1 NIS, while 11 was the maximum NIS found on one boat-hull. It was also found that
recreational vessels visiting new marinas sometimes carry NIS not yet present neither in that marina
nor in the country in which they are visiting, thus providing ample evidence of recreational boating
supplying new NIS to marinas. The results of this large-scale Mediterranean marina assessment were
combined with other existing data on NIS in Italian marinas for a total sample size of 50 marinas, which
were then used to feed both univariate and multivariate statistical tests aimed at identifying which
abiotic factors mainly contribute to total species richness of NIS in marinas and also which factors
contribute to similar NIS assemblages between marinas. The results revealed that a higher species
richness of NIS in Mediterranean marinas was influenced by the following factors: water temperatures
above 25°C, a higher number of berths, absence of floating pontoons, proximity to the Suez Canal
and proximity to commercial harbours. Whereas the similarities between NIS assemblages amongst
marinas were more influenced by environmental factors such as temperature, biogeographical region,
climate type, primary productivity and again proximity to the Suez Canal. The significance of the Suez
Canal as a prominent factor in both analyses coincides with the general trend of higher total NIS found
in the Eastern Mediterranean strongly influencing NIS distributions. The results presented here, adding
to those marinas surveyed from around the world, form a robust case that recreational boating provides
an extremely important pathway in facilitating primary NIS introduction events and their associated
secondary spread to other coastal areas as ‘stepping stone’ habitats.

Keywords: invasive species, vectors, biodiversity, marinas, hotspots
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OZET

Gemilerin Balast Suyu ve Sedimanlarmin Kontrolii ve Yénetimine Iliskin Uluslararas1 Sézlesme,
2004 (BWM Sézlesmesi) ve Gemilerdeki Zararli Anti Fouling Sistemlerin Kontroliine Iliskin
Uluslararasi S6zlesme, 2001 (AFS Sozlesmesi), halihazirda yiiriirliige girmis olan 6nemli sdzlesmeler
olup, kiiresel olarak uygulanmaktadir. Bu s6zlesmeler, IMO Taraf Devletleri arasinda uzun yillar siiren
miizakerelerin ardindan, bilimsel aragtirmalarin 1s18inda gelistirilmistir.

BWM Sézlesmesi’nin ortaya ¢ikis noktasi, gemilerin balast operasyonlari nedeniyle deniz ortamina
zarar verebilecek sucul organizmalarinin taginmasinin 6nlenmesidir. BWM Sézlesmesi temel olarak;
aritma sistemlerinin performansi, test edilmesi ve onaylanmasi, deniz yolu ile tasima kapasitesinde
azalmaya neden olmayacak sekilde uygulamaya gecis, sediman bertarafi ve yonetim gereklilikleri,
Bayrak Devleti ve Liman Devletlerinin sorumluluklari dikkate alinarak gelistirilmistir.

AFS Sozlesmesinin ortaya ¢ikis noktasi, besin zinciri yoluyla insanlara da zararli etkiler yaratabilecek
karina boyalarinin deniz canlilarina zararli etkilerinin dnlenmesidir. AFS Soézlesmesi temel olarak;
boya sistemlerinin test edilmesi ve onaylanmasi, deniz yolu ile tasima kapasitesinde azalmaya neden
olmayacak sekilde boyalarin yenilenmesi, Bayrak Devleti ve Liman Devletlerinin sorumluluklari
dikkate alinarak gelistirilmistir. AFS S6zlesmesi boyalarin performansini dikkate almasa da IMO’nun
CO, azaltma hedefleri nedeniyle kaplama performansi gemi operatorleri igin ¢ok 6nemli hale gelmistir.
Ayrica AB “Biyosidal Uriinler Yonetmeligi” gibi bolgesel gereklilikler de boya sistemleri icin baska
kurallar yaratmaktadir.

Her iki sozlesme de tersaneler tarafindan yeni insa edilen gemiler ve mevcut gemiler igin
uygulanmaktadir. Tiirk tersaneleri BWT sistemlerine yonelik pek cok retrofit gerceklestirmis ve ayrica
karina boyalarmin yenileriyle degistirilmesini saglamustir. Istatistiklere gore her iki sézlesme de diinya
capinda diinya deniz filosuna basarryla uygulanmistir. Ote yandan, IMO GISIS veri tabanina gore, kiy1
devletlerinin sorumluluklariyla ilgili, 6rnegin kabul tesislerinin kiiresel kapasitesinin yeterli olmasi
gibi bazi sorunlar devam etmektedir.

Anahtar Kelimeler: balast suyu, anti fouling, IMO, BWM, AF'S, sediman, retrofit
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ABSTRACT

The International Convention for the Control and Management of Ships’ Ballast Water and
Sediments, 2004 (BWM Convention) & The International Convention on the Control of Harmful Anti-
fouling Systems in Ships, 2001 (AFS Convention) are crucial conventions that have already entered
into force and have implemented globally. These conventions were developed by Member States of
IMO with the support of scientific researches after many years of negotiations among Member States.

The point of emergence of BWM Convention is to prevent transportation of aquatic organisms which
may harm marine environment due to ballast operations of the ships. BWM Convention was developed
mainly by considering; performance, test and approval of treatment systems, retrofit schedules for ships
in order to prevent shortage of sea transport capacity, sediment removal and management requirements,
Flag State and Port States responsibilities.

The point of emergence of AFS Convention is to prevent harmful effects of coatings to sea creatures
which may create also harmful effects to humans by food chain. AFS Convention was developed
mainly by considering; test and approval of coating systems, replacement of coating schedules for ships
to prevent shortage of sea transport capacity, Flag State and Port States responsibilities. Although AFS
Convention does not take into account performance of coatings, due to CO2 reduction goals of IMO,
coating performance became very important for ship operators. Furthermore, regional requirements
like EU “Biocidal Products Regulation” creates another requirement for coating systems.

Both Conventions are applied by shipyards for new building vessels and existing ships. Turkish
shipyards have conducted many retrofits for BWT systems and replacement of coatings by new ones.
According to statistics both conventions are successfully implemented to world fleet globally. On the
other hand, according to IMO GISIS database there are some remaining issues related to Coastal States
responsibilities such as adequate global capacity of reception facilities.

Keywords: ballast water, anti fouling, IMO, BWM, AFS, sediment, retrofit
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OZET

Akdenizli tekne sahiplerinin antifouling kaplamalart uygulama konusunda genellikle titiz
olmalarina ragmen Akdeniz’de gezinti tekneleri ilizerindeki biyolojik kirliligin yabanci tiirlerin
(NIS) getirilmesine yol agan dnemli bir vektor oldugu kanitlanmigtir. Biyosit esasli kaplamalar (BC)
en yaygin iglem tiiriidiir ve uskur ve donen disliler gibi hareketli aksami koruma amacina yonelik
olarak zaman zaman fouling giderici (FR) kaplamalarla birlikte uygulanirlar. Diizenli olarak yapilan
kaplama uygulamalar siklikla suda el ile gerceklestirilen rutin govde temizligiyle tamamlanir. Bu
rutinlerin tekne govdesindeki biyofoulingde goriilen NIS olusumunun 6nlenmesinde gercekten etkili
olup olmadiklarinin test edilmesi amaciyla tekne isletmecilerinin yaygin olarak benimsedikleri bakim
uygulamalarinin simiile edildigi manipiilatif bir deney tasarladik ve sonugta ortaya ¢ikan biyofouling
kompozisyonunu analiz ettik. Farkli islemlerden (sabit faktorler: boya tiirii, temizlik sikligi, sezon)
gecirilmis olan PVC fouling panellerini hazirladik ve La Spezia (italya) Korfezinde bulunan iki yat
limanina yerlestirdik. Geri ¢ikarildiklarinda bu plakalari, NIS ve erken evre topluluklara 6zellikle dikkat
gosterilerek deneysel uygulamalara kiyasla olusan farklarin tespiti amaciyla inceledik. Bulgular bize
toplulugun yapisi, kapsami ve toplam biyokiitlesi bakimindan uygulamalar arasinda anlamli farklar
oldugunu ve ayrica BC kaplamalarm etkililiginin zamanla ciddi oranda azaldigin1 gostermistir. Ilging
olan1 ise BC uygulamasi yapilan panellerde gelisen fouling toplulugunun hareketli bilesenindeki NIS
orant kontrol panellerine gére daha yiiksek olmasiyd: ki bu durum biyosit direncine isaret etmektedir.
Elde ettigimiz bulgular, tekne bakimina ve biyolojik kirlilik yonetimine iliskin en iyi uygulamalarin
tespitine yonelik kavrayis saglamaktadir.

Anahtar Kelimeler: yeni giris yapan tiirler, biyolojik kirlilik, gezinti teknesi kullanma, antifouling,
biyosit

My




International Symposium on Ballast Water and Biofouling
Management in IAS Prevention and Control (28-30 November 2023, Antalya-Turkiye)

Antifouling Solutions for Recreational Boats: Effectiveness
and Implications in the Context of Bioinvasions

Mar Santos-Simon'?, Jasmine Ferrario?, Maren Ortiz-Zarragoitia',
Agnese Marchini*? (“corresponding author)

*e-mail: agnese.marchini@unipv.it

'Research Centre for Experimental Marine Biology and Biotechnology, Plentzia Marine Station,
University of the Basque Country, Spain
’Department of Earth and Environmental Sciences, University of Pavia, Italy

ABSTRACT

In the Mediterranean Sea biofouling on recreational boats has been shown to be a major vector for
the introduction of non-indigenous species (NIS), despite the fact that Mediterranean boat owners are
generally diligent in applying antifouling coatings. Biocide-based coatings (BC) are the most widespread
treatments, sometimes combined with foul-release (FR) coatings to protect mobile parts, such as
propeller and running gears. Regular coating application is often supplemented by in-water manual hull
cleaning routines. In order to test if these routines are actually effective in preventing occurrence of NIS
in hull biofouling, we designed a manipulative experiment that simulated the maintenance practices
commonly adopted by boaters, and analysed the resulting biofouling composition. PVC fouling plates
were prepared with different treatments (fixed factors: paint type; cleaning frequency; season) and
deployed in two marinas of the Gulf of La Spezia (Italy). After retrieval, plates were analysed to
determine differences in response to the experimental treatments, giving special attention to NIS and
early-stage communities. Results show significant differences among treatments as regards community
structure, coverage and total biomass, as well as significant decrease in BC coatings’ efficiency with
time. Interestingly, the mobile component of the fouling community grown on BC-treated plates
exhibited a higher NIS ratio than control plates, suggesting biocide resistance. Our results provide
insights towards identification of best practices for boat maintenance and biofouling management.

Keywords: introduced species, biofouling, recreational boating, antifouling, biocide
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OZET

Sucul ekosistemlerde yapay yiizeyler fouling organizmalarca kaplanir. Yiizeylerin kaplanmasi
oldukga dogal bir siire¢ olmasina ragmen, deniz araglarinda bu kaplanma deniz araglarinin hizinin
azalmasi, yakit sarfiyatinin artmasi ve istilaci yabanci tiirlerin yeni ekosistemlere girisi gibi ciddi
problemlere neden olur. Biyofouling organizmalarin engellenmesine yonelik antifouling boyalar
kullanilir. Bu boyalarin biiyiik bir gogunlugu oldukga zehirli biyosidal ajanlar igermektedir. Gliniimiizde
antifouling boyalarin performanslari deniz ekosistemlerinde etkinlikleri ile test edilirken, ¢ok yakin bir
stirecte antifouling boyalarin icerdigi biyosidal ajanlarin fouling organizmalar tizerindeki etkinliklerinde
modern yontemler kullanilmasi 6n goriilmektedir. Bu yontemlerden birisi biyoinformatik araglardir.
Fouling organizmalar deniz ekosistemlerinin bulundugu cografik bolge, fizikokimyasal parametreler,
sicaklik ve tuzluluk gibi bir¢ok etkene gore degisiklik gostermektedirler. Sunulan bu calismada,
biyofouling organizmalara spesifik ¢evre dostu biyosidal ajanlarin gelistirilmesinde biyoinformatik
alaninin potansiyel katkilar1 6rneklerle tartisilacaktir. Fouling organizmalarin yiizeylere tutunmasinda
ozel proteinlere ihtiyag duymaktadirlar. Bu proteinlerin sentez siireglerinin ya da protein sentezi
sonrasinda aktivitelerinin inhibisyonlar1 biyofouling yonetiminde yeni arastirma alanlarini ortaya
¢ikarmaktadir. Biyoinformatik araglar yoluyla kisa siirede yiizlerce aday biyosidal ajanin etkinligi
skorlanabilir ve alan testleri i¢in en etkin molekiiller secilebilir. Aday biyosidal ajanlarin toksisiteleri
yine biyoinformatik araglar yoluyla ortaya konulabilir.
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ABSTRACT

In aquatic ecosystems, artificial surfaces are covered by fouling organisms. Although the covering
of surfaces is a quite natural process, this settlement by fouling organisms coating causes serious
problems in marine vessels such as decreasing the speed of marine vessels, increasing fuel consumption
and introducing invasive alien species into new ecosystems. Antifouling paints are used to prevent
biofouling organisms. The majority of these paints contain highly toxic biocidal agents. Today, while
the performances of antifouling paints are being tested with their effectiveness in marine ecosystems,
it is envisaged that modern methods will be used in the near future to determine the effectiveness
of biocidal agents contained in antifouling paints on fouling organisms. One of these methods is
bioinformatics tools. Fouling organisms vary according to many factors such as the geographical region
where marine ecosystems are located, physicochemical parameters, temperature and salinity. In this
study, the potential contributions of the field of bioinformatics in the development of environmentally
friendly biocidal agents specific to biofouling organisms will be discussed with examples. Fouling
organisms need special proteins to attach to surfaces. Inhibition of the synthesis processes of these
proteins or their activities after protein synthesis reveals new research areas in biofouling management.
Through bioinformatics tools, the effectiveness of hundreds of candidate biocidal agents can be scored
in a short time and the most effective molecules can be selected for field tests. Toxicity of candidate
biocidal agents can also be revealed through bioinformatics tools.
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OZET

Antifouling boyalar istilact yabanci tiirlerle miicadelede 6nem tasiyan parametrelerden birisidir.
Pazardayeralanantifoulingboyalarinbiiyiik birkismiself-polishing antifouling boyalardan olusmaktadir.
Bu tip boyalarin etkinlikleri igeriklerinde yer alan biyosidal ajanlardan kaynaklanmaktadir. Biyosidal
ajanlarin tipi ve miktar1 antifouling boyanin kalitesini ve etki siiresini dnemli 6l¢iide etkilemektedir.
Antifouling boyalarin AR-GE ¢aligmalarinda giiniimiize kadar uygulanmakta olan bir¢ok alan testi
bulunmaktadir. Bu alan testleri aday antifouling boyalarin bir plaka iizerine uygulanmasi ve alan
testlerinde performanslarinin degerlendirilmesi iizerinedir. Ancak giincel uygulamalar ve regiilasyonlar
aday antifouling boyalardan deniz ekosistemine salinacak biyosidal ajanlarin kinetigini ve kiimilatif
salinma oranlarinin ortaya ¢ikarilmasini gerekmektedir. Bu c¢alismada, antifouling boyalarin
ylizeylerinden salinan biyosidal ajanlarin Sl¢tilmesine yonelik gerekli yontemler aciklanmaktadir.
Sonug olarak; iilkemiz {i¢ tarafi denizlerle cevrili bir iilke olup denizcilik aktiviteleri iilkemiz i¢in
biiylik 6nem tagimaktadir. Bu nedenle, antifouling boyalardan salinan biyosidal ajanlarin kinetiklerinin
Olciilmesi deniz ekosistemlerimizin saglig1 agisindan kritik degerdedir.
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ABSTRACT

Antifouling paints are one of the most important parameters in preventing the spread of invasive
alien species. Most of the antifouling paints on the market consist of self-polishing antifouling paints.
The effectiveness of these paints is due to the biocidal agents they contain. The type and concentration
of biocidal agents significantly affect the performance of the antifouling paint. There are many field
tests that have been implemented in the R&D studies related to antifouling paints. These field tests
involve applying candidate antifouling paints onto a plate and evaluating their performance. However,
current practices and regulations require revealing the kinetics and cumulative release rates of biocidal
agents to be released from candidate antifouling paints into the marine ecosystem. In this study, the
necessary methods for measuring biocidal agents released from antifouling paints are explained. In
conclusion, measuring the kinetics of biocidal agents released from antifouling paints is critical for the
health of our marine ecosystems. The present study is supported by TUBITAK with the project code
of 1227415.
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OZET

Balast suyu yoluyla desarj edilen istilact yabanci tiirler, gliniimiizde deniz ortaminda ortaya
¢ikan en ciddi sorunlardan biridir. Deniz tasimaciligi, diinya ticaret mallarmin %80’inden fazlasi
tasimakta ve yilda yaklasik 3 ila 5 milyar ton balast suyunu uluslararasi olarak transfer etmektedir.
Balast suyu birgok mikroorganizma, fitoplankton, zooplankton, balik vb. igerir. Yeni deniz ortamlarina
birakildiginda yerel deniz ekolojik sistemi igin istilact tiir konumuna diiserek tehdit olusturabilir. Bu
nedenle balast suyu ile gelen yabanci tiirlerin tespiti ve engelleyici miidahaleler ¢cok dnem tagimaktadir.
Bu amagla yabanci tiirlerin tiir tespitinde yapay zeka destekli sistemler giderek énem tasimaktadir.
Balast suyu yoluyla gelen istilac1 yabanci tiirlerin siniflandirilmasinda yapay sinir aglari, asir1 gradyan
artirma gibi ve derin 6grenme yontemleri kullanilmaktadir. Bu ¢caligmada, bu yontemlerin avantajlari,
dezavantajlar1 ve kullanim potansiyeli ile ilgili detayli bilgi paylasilacaktir.
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ABSTRACT

Antifouling paints are one of the most important parameters in preventing the spread of invasive
alien species. Most of the antifouling paints on the market consist of self-polishing antifouling paints.
The effectiveness of these paints is due to the biocidal agents they contain. The type and concentration
of biocidal agents significantly affect the performance of the antifouling paint. There are many field
tests that have been implemented in the R&D studies related to antifouling paints. These field tests
involve applying candidate antifouling paints onto a plate and evaluating their performance. However,
current practices and regulations require revealing the kinetics and cumulative release rates of biocidal
agents to be released from candidate antifouling paints into the marine ecosystem. In this study, the
necessary methods for measuring biocidal agents released from antifouling paints are explained. In
conclusion, measuring the kinetics of biocidal agents released from antifouling paints is critical for the
health of our marine ecosystems. The present study is supported by TUBITAK with the project code
of 1227415.
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OZET

Gemilerin balast tanklar igerisine balast operasyonlari sirasinda deniz suyu ile birlikte alinan ve
genellikle aliivyonel karakterde olan deniz dibi ¢dkelleri, tank tabaninda ve yiizeylerinde birikerek
bir sediman tabakasi olusturur. Bu tabaka patojen bakteri ve toksik dinoflagellat kistleri gibi zararh
organizmalarla birlikte cesitli kimyasal kirleticileri de icerebilmektedir. Balast suyu operasyonlari
sirasinda tank igerisinde olusan su hareketi ile sediman tabakasindaki canli organizmalar ve kirleticiler
yeniden su kolonuna gegerek balast suyu basimu ile yeni bir ¢evreye giris yaparlar.

Gemi Balast Suyu ve Sedimanlarinin Kontrolii ve Yonetimi Sozlesmesi (2004), gemilere balast
suyu yonetiminin yani sira tanka sediman alimini ve birikimini azaltmaya yonelik uygulamalari ve
sedimanlarin ¢evre ve insan sagligina zarar vermeden denizde sefer sirasinda veya karada bakim
onarima girdikleri tersanelerde iilkedeki atik yonetimi regiilasyonlarina uygun olarak bertarafini gerekli
kilan diizenlemeleri igermektedir. Sozlesme Kilavuzlarindan G1 sediman alim tesislerinin kurulumu
ve igletilmesi ile ilgili sartlari, G12 ise tank tasarimlarinda sediman alimimi ve sediman tabakasinin
temizlenmesini kolaylastiracak 6nlemler i¢in bir ¢ergeve sunmakta olup tank sedimanlari ile yabanct
tiir ve patojenlerin taginma riskini azaltmay1 hedeflemektedir.

“Gemi Kaynakli Atiklarin Sebep Oldugu Deniz Kirliliginin Onlenmesi I¢in Kapasite Artirilmasina
Iliskin Teknik Yardim Projesi” kapsaminda, balast tanki temizligi ve onarim1 yapan tersanelerde sediman
yonetimi i¢in alternatif bertaraf yontemleri degerlendirilmistir. Bu amagla; bertaraf edilecek sedimanin
(a) olas1 miktari, fiziksel ve kimyasal 6zellikleri, (b) ¢cevre ve insan saglig1 iizerindeki etkileri ve (c)
bertaraf yonteminin veya faydali yeniden kullanim uygulamalarinin mevcudiyeti ve maliyeti (d) mevcut
atik yonetimi mevzuati dikkate alinmistir. Balast tanklarindan alinan sediman numunelerinin yakma
ve depolama sahasi kriterlerine uygunlugunun belirlenmesine yonelik gergeklestirilen laboratuvar
caligmalar1 sonrasinda, sediman malzemesinin kalorifik degerinin bulunmadig1 ve yakma sistemleri
icin uygun bir yakit olmadig1 tespit edilmistir. Ayrica sedimanin tane boyutunun g¢ok kiigiik, ince
kum ve kil-silt karakterinde olmasi, yiiksek kloriir ve su icermesi nedeniyle faydali yeniden kullanim
teknolojileri i¢in de uygun bir hammadde olmadig1 goriilmistiir. Bu nedenle diizenli depolama,
susuzlastirma ve tuzdan arindirma gibi gerekli 6n aritma prosediirlerinden sonra sediman yonetiminde
en uygun nihai bertaraf yontemi olarak degerlendirilmistir.

Sediman Yo6netimi ¢alismasi, AB-IPA programi ile desteklenen, Cevre ve Sehircilik Bakanligiin
koordinasyonu ve SWECO’nun liderliginde gergeklestirilen “Gemi Kaynakli Atiklarin Sebep Oldugu
Deniz Kirliliginin Onlenmesi I¢in Kapasite Artirilmasima Iliskin Teknik Yardim Projesi (2015-2017)”
kapsaminda TUBITAK MAM Cevre Enstitiisii tarafindan gergeklestirilmistir.

Anahtar Kelimeler: Balast Suyu Sézlesmesi, sediman, karada bertaraf, tersaneler
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ABSTRACT

During ballast operations on ships, sediment deposits from the seafloor, typically of alluvial character,
are taken in along with seawater into the ballast tanks. These sediments accumulate on the tank bottom
and surfaces, forming a sediment layer. This layer may contain various chemical contaminants along
with harmful organisms such as pathogenic bacteria and toxic dinoflagellate cysts. During ballast water
operations, the water movement within the tank allows the organisms and pollutants that persist in the
sediment layer to re-suspend in the water column and get introduced to new environments through
ballast water discharge.

In addition to regulations requiring ballast water management on ships, the Convention for the Control
and Management of Ship’s Ballast Water and Sediments (2004) also includes practices to reduce sediment
intake and accumulation in tanks. The Convention also requires that sediments be disposed of during
a voyage at sea or in ship repairs and maintenance shipyards on land in accordance with the country’s
waste management legislation, without harming the environment and human health. The Guidelines on
Sediment Reception Facilities (G1) of the Convention was developed with the aim of identifying the
essential requirements for operating and establishing sediment reception facilities. Furthermore, in order
to minimize the possibility of carrying harmful organisms and pathogens in sediment, the Guidelines
G12 includes technical recommendations in ballast tank designs to reduce the uptake the accumulation
sediment accumulation and facilitate cleaning/removal of sediment from the tank.

Within the scope of the “Technical Assistance Project for Increasing Capacity to Prevent Marine
Pollution Caused by Ship-Generated Waste,” alternative disposal methods were evaluated for sediment
management in shipyards where cleaning and repairing of ballast tanks. For this purpose; (a) the
possible amount and physical and chemical characteristics of the sediment to be disposed (b) Effects
of the sediment will/may have on the environment and human health, (c) availability and cost of the
disposal or beneficiary reuse methods (d) current waste management legislations are taken into account.
After the laboratory studies on the determination of the sediment samples taken from the ballast tanks
to comply with the combustion and landfill storage criteria, it has been found that the sediment material
has no calorific value and is not a suitable fuel for combustion systems. In addition, the fact that the
sediment contains high amounts of water and chloride and that its grain size is very small and fine
sand and clay-silt character shows that it is not a suitable raw material for beneficiary reuse methods.
Therefore, landfill storage can be regarded as an ultimate disposal method in sediment management
after the necessary pre-treatment procedures such as dewatering and desalination.

Sediment management studies were carried out under the Project on “Technical Assistance for
Capacity Building for Prevention of Marine Pollution Caused by Ship-Sourced Wastes (2015-2017)”
by TUBITAK Marmara Research Center with the coordination of Republic of Turkey Ministry of
Environment and Urbanization. The Project is supported by EU -IPA programme and conducted by
under the leadership of SWECO, Turkey. \\\\ //

Anahtar Kelimeler: Ballast Water Convention, sediment, land-based disposal, shipyards
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OZET

Ahsap yapili gemilerin demir govdeli olarak imal edilmeye baslanmasindan itibaren deniz suyu,
gemilerin seyri sirasinda yakit ve su tiiketiminden olusan denge kayiplarimi telafi etmek, tekne
govdesinde olusan stresi azaltmak, yiikleme bosaltma operasyonlar1 boyunca gemi dengesini saglamak
ve manevra kabiliyetini arttirmak amaciyla balast olarak kullanilmaktadir. Balast suyu modern deniz
tagimaciliginda emniyeti ve verimliligi arttiran bir unsur olmakla birlikte baz1 ekolojik, ekonomik ve
saglik problemlerini de beraberinde getirmektedir. Gemilerin herhangi bir cografyadan aldig: balast
suyunu farkli deniz canlilarin1 barindiran yeni ¢evrelere tagsimasi, deniz ekosistemini etkilemektedir.
Ozellikle balast suyu ile tasmnan bakteriler, mikroplar, kii¢iik omurgasizlar, yumurtalar, kistler ve
cesitli tiirlerin larvalar1 gibi istilact deniz canlilari, tagindiklari yeni ¢evrelerin ekosistemine ciddi
tehdit olusturmaktadir. Artan deniz ticaret hacmi ile birlikte bu sorunun giderek artis gdstermesi,
uluslararasi bir diizenleme gereksinimini ortaya ¢ikarmustir. Tlk olarak 1991 yilinda IMO (Uluslararasi
Denizcilik Orgiitii) tarafindan, istilac1 deniz tiirlerinin gemiler ile transferinin bir diizenleme igine
almmasima yonelik olarak c¢aligsmalar baslatilmis ve “International Guidelines for Preventing the
Introduction of Unwanted Aquatic Organisms and Pathogens from Ships’ Ballast Water and Sediment
Discharges (Resolution MEPC.50(31))” ismi ile bir karar yaymlanmistir. Balast suyu transferi, 1992
yilinda diizenlenen “United Nations Conference on Environment and Development (UNCED)”
konferansinda uluslararasi dnemli bir ¢evre sorunu olarak kabul edilmis, ve bu sorunun IMO’nun uzun
stireli yapmis oldugu c¢aligmalar neticesinde 2004 yilinda benimsedigi ve 2017 yilinda yiiriirliige giren
“International Convention for the Control and Management of Ships’ Ballast Water and Sediments
(BWM Convention)” ile kontrol altina alinmasi hedeflenmistir.

BWM Konvansiyonu’nun ortaya ¢ikisi ile birlikte balast suyu yonetimi bir arastirma alani haline
gelmis ve arastirmacilar tarafindan ilgi ¢eken bir konu olmustur. Literatiirde yer alan bu g¢alismalar
tizerine incelemede bulunmak ve sistematik analizlerini yapmak, ilgili alana katki saglayacaktir.
Bu amag dogrultusunda, Web of Science (WOS) veri tabaninda belirlenen anahtar kelimelere gore
yapilan tarama sonucunda, 2017-2023 yillar1 arasinda yayimlanan 299 adet ¢alismaya ulagilmustir.
Elde edilen galismalarin, bibliyometrik ve iligki ag1 analizleri (anahtar kelimeler iliski ag1, yazar iligki
ag1, kuruluslarin cografik katki haritasi, vb.) VOSviewer kullanilarak gergeklestirilmistir. Calisma
sonucunda, Amerika Birlesik Devletleri (ABD), Cin ve Kanada gibi {iilkelerin konuya yogun ilgi
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gosterdigi ve ¢alismalarin ¢ogunlukla “Marine Pollution Bulletin” ve “Journal of Sea Research” gibi
dergilerde yayinlandig ortaya ¢ikmistir. Bu konuda en fazla yayin yapan yazarlarin basinda, Sarah
A. Bailey (Kanada) ve Stephan Gollasch (Almanya) oldugu goriilmiistiir. Bu ¢alismanin sonucunda
ortaya ¢ikan bulgularn, ilgili konu iizerine ¢alismalar yapan arastirmacilara katki saglayacagi ve yeni
arastirma konularinin belirlenmesine 151k tutacag: diistiniilmektedir.

Anahtar Kelimeler: gemi, balast suyu, deniz kirliligi
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ABSTRACT

Since the wooden ships have begun to be manufactured with steel hull, sea water has been used
as ballast water to compensate the losses of balance caused by consumption of fuel and water during
navigation of ships, to reduce the stress on hull, to provide ship stability during loading and unloading
operations, and to increase maneuverability. Although ballast water is a factor that increases safety and
productivity in modern maritime transport, it causes some ecological, economic and health problems.
The transport of ballast water taken by ships from any geography to new marine environments which
contain different marine species affects the marine ecosystem. Invasive marine species which are
especially carried by ballast water such as bacteria, microbes, eggs, cysts, small invertebrates, and
larvae of various species become a serious threat to the ecosystem of the new environment in which
they are transferred. The increasing of this problem, along with the increasing maritime trade volume,
has revealed the need for an international convention. Initially, in 1991, the efforts were started by
IMO (International Maritime Organization) to introduce a regulation on the transfer of invasive marine
species with ships and a resolution called “International Guidelines for Preventing the Introduction
of Unwanted Aquatic Organisms and Pathogens from Ships’ Ballast Water and Sediment Discharges
(Resolution MEPC.50(31))” was adopted. Ballast water transfer was recognized internationally as an
important environmental issue at the United Nations Conference on Environment and Development
(UNCED) in 1992, and it was targeted to bring under control of this issue with the “International
Convention for the Control and Management of Ships’ Ballast Water and Sediments (BWM
Convention)” which was adopted by IMO in 2004 as a result of long-term efforts of IMO and which
entered into force in 2017.

With the advent of the BWM convention, ballast water management has become a research area
and has been a field of interest for researchers. Performing an examination and a systematic analysis on
these studies in the literature will contribute to the related research field. For this purpose, 299 studies
published between 2017 and 2023 were compiled as a result of the search conducted according to
certain keywords in the Web of Science (WOS) database. Bibliometric and network analyses (keywords
network, authors network, geographical contribution map of the organizations, etc.) of these studies
were carried out using VOSviewer. As a result of this study, it was revealed that countries such as USA,
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China, and Canada showed great interest to the related field, and these studies were published mostly
in journals such as “Marine Pollution Bulletin” and “Journal of Sea Research”. It was observed that
the authors who published the most on this subject were Sarah A. Bailey (from Canada) and Stephan
Gollasch (from Germany). It is thought that the findings of this study will contribute to researchers who
study on the related field and shed light on the determination of new research subjects.

Keywords: ship, ballast water, marine pollution
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OZET

Balast tanklari, enine ve boyuna mukavemet elemanlarmin yer aldigi birbirine bagli birkag boliimden
olusan olduk¢a karmagik bir geometrik yapiya sahiptir. Tanklarin bu yapist nedeniyle sediman tank
icerisinde ¢esitli bolgelerde birikmekte ve tahliye edilememektedir. Dipte biriken sediman, patojenler
de dahil olmak iizere deniz organizmalarinin ve mikroorganizmalarin cesitli aktif ve hareketsiz
asamalarina ev sahipligi yapabilir. Balast tankindaki sediman organizmalara habitat saglamanin yani
sira agir metaller ve dezenfeksiyon yan iiriinleri de igerebilir.

Balast tanklar1 genellikle gemiye alinan gesitli sedimanlarin bir karigimini igerir. Bu karigimin
miktar1 ve icerigi geminin operasyonel ge¢cmisine ve son havuzlamadan bu yana gegen siireye baglidir.
Sediman birikimi birka¢ cm’den baslayip 30 cm’den fazla derinlige kadar degisebilir ve bu miktar
biiyiik gemilerin balast tanklarinda 100’lerce ton sedimana kadar ulasabilir. Balast tanklarinda biriken
sedimanin agirligi arttik¢a, yillar i¢inde kiimiilatif bir 61ii agirlik kaybina neden olur. Balast tanklarinda
sediman birikmesi korozyonu da hizlandirmakta ve gemi isletme maliyetlerini artirmaktadir.

Gemilere balast aritma sistemleri kurulmus olsa bile, sedimandan suya gegebilecek organizmalarin
varligi biyolojik istila riskine yol a¢maktadir. Balast sedimanmin biyotik ve abiyotik igerigi,
sedimanin dikkatli ve uygun ¢ikarma, depolama ve bertaraf prosediirleri ile yonetilmesi ihtiyacim
dogurmaktadir. IMO’nun “ Gemi Balast Sularinin ve Sedimanlarinin Kontroli ve Yonetimi
Uluslararast Sozlesmesi”, gemilerin sediman alimini ve istenmeyen sediman hapsini en aza indirecek,
sedimanlarin uzaklastirilmasini kolaylastiracak ve balast suyu performans standartlarini saglayacak
sekilde tasarlanmasini ve insa edilmesini gerektirmektedir.

Bu ¢aligma, “Sediman Birikimini Azaltmak i¢in Kavramsal Balast Tanki Tasarimi” (TUBITAK,
Destek No: 115Y740) projesinin sonuglarini sunmaktadir. Bu projede, sediman birikiminin hem gemi
tasarimcilart hem de gemi sahipleri i¢in gergek ve perspektif bir zorluk oldugu vurgulanmaktadir. Ayrica
sediman bertarafini kolaylastirmak i¢in bir ¢6zliim 6nerilmektedir. Caligma ii¢ asamadan olugsmaktadir.
Ik asamada, laboratuvar &lgeginde iiretilen geleneksel bir tankerin ¢ift dipli balast tanki1 modelinde
sediman birikimi agisindan kritik bolgeler deneysel olarak belirlenmistir. Calismanin sonuglari,
sediman birikiminin yogun olarak merkezi omurga hatt etrafinda gerceklestigini gostermektedir. Ikinci
asamada, toplam sediman birikimini azaltmak amaciyla tank modeli tasarimi revize edilmistir. Bu
revizyonun katkisinin sayisal olarak 6nemsiz oldugu goriilmiistiir. Ancak, bu revizyon omurga hattina
daha fazla sediman siiriiklemistir. Bu nedenle, {iglincii asamada, sediman1 askiya almak ve tanktan
tahliyeyi kolaylagtirmak icin suyu harekete gegirmek iizere omurga hattin1 hedef alan bir pnomatik
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temizleme sistemi tasarlanmistir. Pnomatik temizleme sistemi balast tankindaki toplam sediman
birikimini %45°¢ kadar azaltmistir. Balast alma islemlerinden 6nce pnomatik sistemin diizenli olarak
calistirilmasi, yonetilmesi gereken sediman miktarini azaltacak; istila riskini, tank korozyonunu ve
kiimiilatif 6lii agirlik kaybini azaltacaktir.

Anahtar Kelimeler: balast tanki, sediman birikimi, istilaci tiirler, sediman azaltma

Sekil 1: Merkez omurga hatti etrafinda sediman birikimi
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ABSTRACT

Ballast tanks have a highly complicated geometric structure consisting of several interconnected
sections where transverse and longitudinal strength elements are involved. Because of this structure of
the tanks, sediment accumulates in various regions within the tank and cannot be discharged. Sediment
deposited at the bottom may host a diverse array of active and dormant stages of marine organisms and
microorganisms including pathogens. In addition to providing habitat to organisms, the sediment of the
ballast tank may contain heavy metals and disinfection byproducts.

Ballast tanks usually contain a mixture of various sediments taken on-board. The quantity and
content of this mixture depend on the operational history of the vessel and the time elapsed since the
last drydocking. Sediment accumulation may be varied from a few cm to more than 30 cm depth, which
may reach up to 100’s of tons of sediment in the ballast tanks of larger vessels. As the weight of the
accumulated sediment in the ballast tanks increases, it causes a cumulative deadweight loss over the
years. Sediment accumulation in the ballast tanks speeds up the corrosion as well and increases ship
operation costs.

Even if the ships are installed with ballast treatment systems, the presence of organisms that can
transfer from sediment to water leads to the risk of biological invasion. The biotic and abiotic content
of the ballast sediment gives rise to the need for managing sediment with careful and proper removal,
storage, and disposal procedures. The “International Convention for the Control and Management of
Ships’ Ballast Water and Sediments” of IMO requires ships to be designed and constructed with a view
to minimize the uptake and undesirable entrapment of sediments, facilitate removal of sediments as
well as ballast water performance standards.

This study presents the outcomes of the project “Conceptual Ballast Tank Design for Reducing
Sediment Accumulation” (TUBITAK, Grant No: 115Y740). In this project, the sediment accumulation
is underlined as an actual and perspective challenge for both ship designers and owners. A solution to
facilitate sediment removal is also proposed. The study is composed of three phases. In the first phase,
critical zones were experimentally determined in terms of sediment accumulation in a conventional
tanker double bottom ballast tank model produced at laboratory scale. The results of the study show that
sediment accumulation occurs intensively around the central line. In the second phase, the tank model
design was revised aiming to reduce total sediment accumulation. The contribution of this revision was
found to be is numerically insignificant. However, this revision drove more sediment towards the center
girder. Thus, in the third phase, a pneumatic cleaning system targeting the center girder was designed
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to mobilize water to suspend sediment and facilitate discharge from the tank. The pneumatic cleaning
system reduced the total sediment deposition in the ballast tank up to 45%. Operating the pneumatic
system before de-ballasting operations on a regular basis would decrease the amount of sediment to be
managed; reduce the invasion risk, tank corrosion, and cumulative deadweight loss.

Keywords: ship, ballast water, marine pollution

Figure 1: Sediment accumulation around center girder
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Figure 3: Experimental system
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OZET

Balast sularinda bulunmas1 muhtemel istilact tiirlerin gemiler araciligiyla farkli limanlara taginmast,
o bolgedeki suyun ekosistemini olumsuz etkileyen bir problemdir. Bu problemin en aza indirgenmesi
amaciyla 8 Eyliil 2017 tarihi itibariyle kiiresel olarak yiiriirliige giren Balast Suyu Yo6netim (Ballast
Water Management —- BWM) Sozlesmesi ile birlikte balast suyu tagiyan gemiler igin bazi diizenlemeler
olusturulmustur. Gemilerin uluslararasi denizcilik s6zlesmelerine ve bu sdzlesmelerce belirlenmis olan
standartlara uygunlugunun kontrollerinin yapildigi liman devleti denetimlerinde Balast Suyu Y 6netimi
Sozlesmeside gozetilerek denetlemeler gergeklestirilir. S6zlesme kapsaminda denetgiler tarafindan tespit
edilen ciddi eksiklikler gemi tutulmalarina neden olabilir. Buradan hareketle bu ¢aligmada, kimyasal ve
petrol iiriin tankerlerine yapilan liman devleti denetimlerinde Balast Suyu Y onetim S6zlesmesi kaynakli
eksiklikler iizerine bir inceleme yapilmis ve gemilerin tutulma riski degerlendirmesi iizerine bir model
onerilmistir. Son ti¢ yil (10.10.2020 — 10.10.2023) yapilan denetleme raporlarinin dahil edildigi bu
calismada toplam 224 veriden olugan bir veriseti kullanilmigtir. Bu verilerin 26 adeti denetleme sonucu
tutulan gemilerden olugsmaktadir. Diger veriler tutulma ile sonuglanmamig gemilere ait verilerdir.
Olusturulan veriseti dengesiz dagilan bir veritesetidir (imbalanced data) ve dengesiz dagilan verisetleri
ile olusturulan modellerin tahmin kesinliginin (accuracy) diisiik ¢ikmasi muhtemeldir. Literatiirde
modellerin tahmin kesinliginin gelistirilmesi amaciyla dengesiz dagilan verisetlerini yapay veriler ile
dengeli (balanced data) hale getirmek yaygin bir yaklagimdir. Bu ¢alismada ilk olarak, verisetinde yer
alan eksik hiicreler Rastgele Orman (Random Forest - RF) algoritmasi ile tamamlanmuistir. Daha sonra,
dengesiz dagilan verisetlerinin dengeli veriseti haline getirilmesinde siklikla kullanilan Cekigmeli
Uretici Aglar (Generative Adversarial Nets - GANSs) algoritmast ile veriseti dengeli veriseti yapisina
sokulmustur. Son adimda, farkli makine 6grenmesi algoritmalari kullanilarak kimyasal ve petrol {iriin
tankerleri tutulmalarna etki eden faktorler tespit edilmis ve gemilerin tutulma riski tahminlemesi
iizerine modeller olugturulmustur. Aragtirma kapsaminda ortaya ¢ikan sonuglarin, denetleme politikasi
gelistirme siireglerine katki saglayacag diistiniilmektedir.

Anahtar Kelimeler: petrol ve kimyasal tanker, denetim, Balast Suyu Yonetim Sozlesmesi
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ABSTRACT

The transportation of invasive species likely to be found in ballast water to different ports through
ships is a problem that negatively affects the ecosystem of the water in that region. In order to
minimize this problem, some regulations have been established for ships carrying ballast water with
the Ballast Water Management (BWM) Convention, which entered into force globally on 8 September
2017. Controls are carried out by considering the BWM Convention in Port State Controls where the
compliance of ships with international maritime conventions and the standards set by these conventions
are checked. Serious deficiencies detected by inspectors within the scope of the convention may cause
ship detentions. Therefore, in this study, a control on the deficiencies arising from the BWM Convention
in Port State Controls of oil and chemical tankers has been carried out and a model has been proposed
for the assessment of the risk of ship detentions. In this study, a dataset consisting of a total of 224 data
was used in the last three years (10.10.2020 - 10.10.2023). 26 of these data consist of vessels that were
detained as a result of controls. The rest of the data belongs to vessels that did not result in an detention.
The generated data set is an imbalanced data set and the prediction accuracy of the models created
with imbalanced data sets is likely to be low. In the literature, it is a common approach to balance
imbalanced datasets with artificial data in order to improve the prediction accuracy of the models. In
this study, first, the missing cells in the dataset are filled with Random Forest (RF) algorithm. Then,
Generative Adversarial Nets (GANSs) algorithm, which is frequently used to transform unbalanced
datasets into balanced datasets, is used to transform the dataset into a balanced dataset. In the last step,
different machine learning algorithms were used to identify the factors affecting the detention of oil and
chemical tankers and models were created to predict the risk of detention. It is thought that the results
of the research will contribute to the control policy development processes.

Keywords: oil and chemical tanker, control, Ballast Water Management (BWM) Convention
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OZET

Kuzey Atlantik deniz yildiz1 Asterias rubens Linnaeus, 1758, muhtemelen gemilerin balast suyu
ile Marmara Denizi’ne taginnustir. {1k kez 1993 yilinda Istanbul Bogazi’nda 19-57 m derinliklerde sert
ve yumusak substratumlarda rapor edilmistir. Yogun olarak Marmara Denizi’nin kuzeyinde bulunur
ancak 1993 yilinda dagilim alanini1 Karadeniz’e kadar genisletmistir. Tercihen kara midye tiiketmekte
olup, saglikli midye yataklarinin azalmasina yol acarak bu yataklarda yasayan ¢esitli bentik hayvanlar
icin habitat ve besin kaybina neden olmaktadir. Bu nedenle tiir bolge igin istilact yabanci tiir olarak
simiflandirilmastir.

Tarim ve Orman Bakanligi Doga Koruma ve Milli Parklar Genel Miidiirliigii tarafindan Birlesmis
Milletler Kalkinma Programi (UNDP) ile isbirligi i¢inde Kiiresel Cevre Fonu (GEF) finansal destegi
ile vyiiriitilen “Onemli Denizel Biyogesitlilik Alanlarinda Istilact Yabanci Tiirlerin Tehditlerinin
Degerlendirilmesi Projesi (MARIAS)” kapsaminda, A. rubens’in dagilimi 2020-2023 yillar1 arasinda
Giliney Marmara Adalari gevresindeki 10 istasyonda mevsimsel olarak incelenmistir. Tiiriin popiilasyon
yapis1 kemer transekt yontemiyle belirlenmistir. Tirlin popiilasyon yogunlugu ve biyokiitlesi yillar
icinde onemli dalgalanmalar gostermistir. Kasim 2020’de Marmara Denizi’nin genelini etkileyen
katasrofik miisilaj olayi, tiiriin toplu 6liimlerine yol agmis ve miisilaj olayindan sonraki bir yillik siire
icinde tiir istasyonlarda az sayida bireyle temsil edilmistir. 2022 bahar mevsiminden sonra bolgede
A. rubens popiilasyonu artmis ve bazi istasyonlarin s1g su midye yataklarinda dominant tiir haline
gelmigtir. Bu durum tiiriin popiilasyonda iyilesmeyi gostermektedir. Bolgedeki tiiriin popiilasyon
yapisini ve yerli fauna tizerindeki etkilerini daha iyi anlamak i¢in uzun vadeli bir izleme programina
acilen ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: istilact yabanci tii, Marmara Denizi, asterias rubens, Tiirkiye
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ABSTRACT

The northern Atlantic sea-star Asterias rubens Linnaeus, 1758 was presumably introduced to the
Sea of Marmara via ballast water of ships. It was first reported in 1993 in the Istanbul Strait on hard
and soft substrata between 19-57 m depths. It densely occurred in the northern Sea of Marmara and
expanded its distributional range to the Black Sea in 1993. It preferably consumes black mussels and
has caused healthy mussel beds to decline, resulting in habitat and food loss for a variety of benthic
animals associated with these beds. From this perspective, this species has been categorized as an
invasive alien species for the region.

Within the scope of the project entitled “Assessment of Threats of Invasive Alien Species in Important
Marine Biodiversity Areas Project (MARIAS)” carried out by the Ministry of Agriculture and Forestry,
General Directorate of Nature Conservation and National Parks in cooperation with the United Nations
Development Program (UNDP) with the financial support of the Global Environment Facility (GEF),
the distribution of A. rubens was studied seasonally at 10 stations located around the southern Marmara
Islands between 2020 and 2023. The population structure of the species was determined by the belt
transect method. The population density and biomass of the species represented significant fluctuations
over years. The catastrophic mucilage event appeared in the whole Sea of Marmara in November 2020
led to mass mortality of the species and within one-year period after the mucilage event, the species was
represented by a few number of individuals at stations. After the spring of 2022, the population of A.
rubens increased in the region and dominated shallow-water mussel beds of some stations, indicating
the population recovery. In order to better understand its population structure in the region and its
impacts on the native fauna, a long-term monitoring programmed is urgently needed.

Keywords: invasive alien species, Sea of Marmara, asterias rubens, Tiirkiye
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OZET

Akdeniz, kiiresel deniz tasimaciliginin 6nemli kavsaklarindan biri olup bolgedeki trafik giderek
artmaktadir. Bu biiyiimenin bolgenin ekosistemi iizerinde olumsuz etkileri vardir. Yabanci tiirlerin
yayilimi deniz tasimaciligi ile hizlanmaktadir, 6zellikle ballast suyunun bosaltilmasi bunda etkilidir.
Yabanci tiirler, hem ekonomik ve hem de sosyal olarak deniz ekosistemi iizerinde zararli bir etkiye
sahip olabilir. Akdeniz’deki artan gemi trafigi NIS yayilma oraninda bir artisa yol agmaktadir. Bununla
birlikte, ampirik bir yaklasimin olmamasi nedeniyle deniz tagimaciligi trafigi ile yabanci tiirlerin ortaya
¢ikmasi arasindaki etkilesimi arastiran kiiresel ¢aligmalar yeterli degildir. Bu nedenle, bu konuyla ilgili
hizli aksiyonlar ve eylemler alinmalidir. Bu ¢alismanin amaci, Akdeniz’deki yabanci tiirler iizerinde
deniz tasimacilig etkisini ekonomik, sosyal ve ekolojik gostergeleri degerlendirerek incelemektir.

Bu galisma, 1980 ile 2021 yillart arasinda Akdeniz iilkelerinden olugsan bir panelde yabanci
tiirlerin girisi ile deniz tagimaciligi trafigi arasindaki iliskiyi arastirmaktadir. Yabanc tiirler veri seti,
Akdeniz bolgesindeki sucul yabanci ve kriptojenik tiirler hakkinda veri toplayan bir bilgi sistemi olan
AQUANIS’ten elde edilmistir. Caligma dort alict iilkeyi igermektedir ve toplam 1479 yabanci tiir
girigi kaydedilmistir. Deniz tasimacilig1 faaliyetleri, UNCTAD tan toplanan bayrak kaydina gore yillik
ticaret filosu kullanilarak &lgiilmiistiir. Kisi basina GSYIH gibi ekonomik veriler ve niifus yogunlugu
gibi sosyal faktorler Diinya Bankasi’ndan elde edilmistir. Deniz yiizeyi sicaklik anomalisi gibi ¢evresel
faktorler Avrupa Cevre Ajansi’ndan (EEA) toplanmustir.

NIS girisi ile deniz tagimaciligi, sosyoekonomik ve cevresel faktorler arasindaki iliskiyi arastirmak
icin tic farkli model kullanilmistir. Modeller havuz yontemi (POLS), sabit etkiler (FE) ve rassal
etkileri (RE) icermektedir. POLS modeli poolability testleri tarafindan reddedilirken hem teori hem
de Hausman testi, RE’nin modeli test etmek i¢in daha iyi bir tahminci olacagini ortaya koymaktadir.
Bu nedenle, tam ve alt drnek igin rassal etkiler panel regresyon analizi gergeklestirildi. BWM nin
Akdeniz’de yabanci tiir girisi lizerindeki etkilerini incelemek igin veri seti iki doneme ayrilmistir:
BWM oncesi (1980-2017) ve tiim veri seti (1980-2021).

Calismanin 6n sonuglari, deniz tagimaciligi faaliyetlerinin Akdeniz’de yabanc tiir girisi izerinde
onemli bir etkiye sahip oldugunu gostermektedir. Deniz tasimaciligi faaliyetlerindeki %1’lik bir
artiy, yabanci tiir girisinde %1,76’lik bir artis ile iligkilidir. Benzer sekilde, niifusun %1 artmasi
yabanci tiir girisini %7,88 artirmaktadir. Bununla birlikte, deniz yiizeyi sicaklik anomalisi yabanci
tiir girisi lizerinde negatif ve istatistiksel olarak anlaml bir etkiye sahiptir. Ayrica, GSYIH ekonomik
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faktoriiniin yabanci tiir girigi lizerinde istatistiksel olarak anlamli bir etkisi goriilmemistir. Balast suyu
yonetimi konvansiyonundan (BWM) 6nceki verilere gore yaptigimiz tahminler de benzer bir modele
yol agmaktadir. Bu aragtirma, BWM’nin Akdeniz bolgesinde etkisini gostermesi ve politika etkisi
analizinde kullanilmasi i¢in ilk adim olarak hizmet etmektedir. Bununla birlikte, ¢calisma birkag sosyo-
ekonomik kalkinma gostergesi ile sinirlidir ve bu da calismanin genellestirilebilirligini sinirlamaktadir.
Gelecekteki caligmalar deniz tasimacilig, sosyo-ekonomik ve kiiltiirel etkiler gibi diger faktorleri dahil
ederek kapsami genisletebilir. Ayrica, gelecekteki yabanci tiir girislerinin olasiligini tahmin etmeye de
odaklanilabilinir.

Anahtar Kelimeler: yabanc tiirler, deniz tasimaciligi faaliyetleri, panel regresyon, Balast Suyu
Yonetimi Sozlesmesi, Akdeniz
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ABSTRACT

The Mediterranean is one of the most important crossroads for global maritime transportation,
and a significant increase in shipping traffic here is observed. This growth has negative effects on
the ecosystem of the region. The spread of non-indigenous species (NIS) is facilitated by shipping,
especially through the discharge of ballast water. NIS can have a damaging impact on the marine
ecosystem both economically and socially. The increased shipping traffic in the Mediterranean is
possibly leading to an increase in the rate of NIS propagation. However, there are few global studies
that investigate the interaction between shipping traffic and the occurrence of NIS due to the lack of
an empirical approach. Therefore, rapid policy responses and actions must be taken. This study aims
to examine the impact of shipping on non-indigenous species in the Mediterranean Sea, considering
economic, social, and ecological indicators.

This study investigates the correlation between the introduction of non-indigenous species (NIS)
and shipping traffic in a panel of Mediterranean countries between 1980 and 2021. The NIS dataset
was obtained from AQUANIS, an information system that collects data on aquatic non-indigenous
and cryptogenic species in the Mediterranean region. The study includes four recipient countries and
a total of 1479 introduction events were recorded. Shipping activities were measured using the annual
merchant fleet by flag of registration, collected from UNCTAD. Economic data, including GDP/capita,
and social factors, such as population density, were obtained from the World Bank. Environmental
factors, such as sea surface temperature anomaly, were collected from the European Environment
Agency (EEA).

Three distinct models have been conducted to investigate the relationship between the introduction
of NIS and shipping, socioeconomic, and environmental factors. The models included Pooled OLS
(POLS), Fixed Effects (FE), and Random Effects (RE). The Pooled OLS model was rejected by the
poolability tests, while both theory and a Hausman test suggested that RE would be a better estimator
for testing the model. Therefore, we carried out a random-effects panel regression analysis for the full
sample and sub-sample. To examine the effects of BWM on the introduction of NIS in the Mediterranean,
we divided the dataset into two periods: before BWM (1980-2017) and the whole dataset (1980-2021).

The preliminary results of the study show that shipping activities have a significant impact on the
introduction of NIS in the Mediterranean. One percent increase in shipping activities is associated
with a 1.76% increase in NIS introduction. Similarly, an increase in the population by %1 raises
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the introduction of NIS %7.88. However, the sea surface temperature anomaly has a negative and
statistically significant effect on NIS introduction. In addition, the economic factor of GDP does not
have a statistically significant impact on NIS introduction. Our estimations with the data before the
ballast water management convention (BWM) lead to a similar model. This research serves as an
initial step for BWM to demonstrate its impact in the Mediterranean region and be utilized in policy
effect analysis. However, the study is limited to a few socio-economic development indicators, which
restricts its generalizability. Future studies could broaden the scope by incorporating other factors such
as shipping traffic, socio-economic, and cultural influences. Additionally, a future study could focus on
predicting the likelihood of future NIS introductions.

Keywords: non-indigenous species, shipping activities, panel regression, Ballast Water Management,
Mediterranean.
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OZET

Girislerin 6nlenmesi, deniz ortamindaki biyolojik istilalara karsi en dnemli savunma hattidir ve
ticari nakliye belki de yonetime uygun en etkili yoldur. Ulasim yollarinin ve diigiim noktalarinin
¢ok sayida ve karmasik olmasi nedeniyle girislerin dnlenmesi ve durdurulmasma iligkin etkin karar
alma siirecinin baslangi¢c noktasi olarak yol yonetimi, biiyiik l¢lide risk temelli onceliklendirme
yaklagimlarina dayanmaktadir.

Bu ¢alismada, Saronikos Korfezi’nin baglica limanlarinda (Pire ve Elefsis) yoreye 6zgii olmayan
tiir girigleri i¢in havuz gorevi gorebilecek potansiyel yliksek riskli donor liman alanlari tespit edilmistir.

Risk analizimizde IYT transferi bakimmdan en énemli faktor olan donér limanin galisma alaniyla
cevresel benzerligi (yolculugun biyocografi bolgesi, son ¢ikis limanlar1 ve tuzluluk) kullanilmis ve bir
risk puanlama semasi olusturmak ve dondr limanlarin olusturdugu giris riskini degerlendirmek igin
Deniz Trafigi ¢evrim ici platformundan toplanan deniz trafigi verilerine dayali olarak gemi varislarina
iligkin verilerle birlestirilmistir. Ocak 2020-Eyliil 2022 déneminde ¢aligsma alanina toplam 8938 ticari
gemi gelmistir (8088’1 Pire ve 850’si Elefsis limanina). Bu gemiler, 123’{i Akdeniz’de, 166°s1 Akdeniz
disinda olmak iizere toplam 289 limandan yola ¢ikmustir.

Bat1 Hint-Pasifik ¢evresel uyum agisindan en yiiksek puani alirken Orta Hint-Pasifik ve ik Kuzey
Dogu Atlantik orta diizeyde puan almistir. Akdeniz alt bolgeleri arasinda Levanten ve Ege en yiiksek puani
alirken bunlar1 fyon Denizi ve Tunus Platosu takip etmistir. S5z konusu bolgelerden gelen gemi trafigi ile
mevcut durum birlikte ele alindiginda, risk degerlendirmesi yapilan 166 limandan 12’si, gogunlukla Kuzey
Dogu Atlantik’te bulunan, Akdeniz disindan gelen, yoreye 6zgii olmayan tiir transferi bakimindan ytiksek
riskli olarak smiflandirilmistir. Sines (Portekiz) ve Cidde (Suudi Arabistan) en yiiksek riski teskil eden
limanlar olmustur. Akdeniz’de, ¢evresel benzerlik ile gemi trafigi birlestirildiginde, en ytiksek riskli ¢ikis
limanlarinin tamami Dogu Akdeniz’de yer almaktadir. Bunlar arasinda Nemrut, Izmir, Mersin, Asdod,
Limasol, Port Said, Hayfa, Iskenderiye ve Iskenderun yer almaktadir. Yiiksek riskli limanlarin ve dondr
bolgelerin belirlenmesi, gelecekte gemi denetimleri i¢in kaynak kullanimi ve tahsisi ile ilgili dnceliklerin
belirlenmesine yardimei olabilir ve kabul edilemez bir biyogiivenlik riskinden siiphelenilmesi halinde
atilacak adimlara karar verilmesini saglayabilir. Ayrica yiiksek riskli bolgelerde daha ayrintili biyocografi
tiir riski degerlendirmeleri i¢in bir baglangi¢ noktasi islevi gorebilir.

Anahtar Kelimeler: liman risk degerlendirmesi, Saronikos Korfezi, deniz trafigi
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ABSTRACT

Prevention of introductions is the single most important line of defense against biological invasions
in the marine environment, with commercial shipping perhaps the most prominent pathway amenable
to management. Due to the large number and complexity of transportation routes and nodes involved,
pathway management relies heavily on risk-based prioritization approaches as a starting point for
efficient decision-making regarding prevention and interception of introductions.

This study identified potential high-risk donor port areas that may act as pools for NIS introduction
at the major ports of the Saronikos Gulf (Piracus and Elefsis).

In our risk analysis, we used the most important factor for IAS transfer: environmental similarity of
donor port with the study area (biogeographic region of the voyage last origin ports and salinity) and
combined it with data on vessel arrivals, based on marine traffic data collected from the Marine Traffic
online platform to devise a risk-scoring scheme and evaluate the introduction risk posed by donor
ports. A total of 8938 commercial vessel arrived in the study area (8088 in Piraeus and 850 in Elefsis
port) in the period January 2020 to September 2022. They originated from 289 ports; 123 within the
Mediterranean, 166 outside the Mediterranean.

The West Indo-Pacific scored the highest in terms of environmental matching while the Central Indo-
Pacific and the Temperate North East Atlantic scored as medium. Among Mediterranean subregions,
the Levantine and Aegean scored the highest, followed by the Ionian Sea and the Tunisian Plateau.
When this is combined with the shipping traffic from these areas, 12 ports out of 166 risk assessed
were classified as of high risk for NIS transfer from outside the Mediterranean, located mostly in the
North East Atlantic. Sines (Portugal) and Jeddah (Saudi Arabia) were the highest risk assessed ports.
In the Mediterranean, when the environmental similarity was combined with traffic the highest risk
origin ports were all located in the eastern Mediterranean. These are: Nemrut, Izmir, Mersin, Ashdod,
Limassol, Port Said, Haifa, Alexandria and Iskenderun. Identification of high-risk ports and donor
regions can help prioritise and allocate resources for vessel inspections in the future and decide actions
to be taken if an unacceptable biosecurity risk is suspected. Furthermore, it can function as a starting
point for more detailed biogeographical species risk assessments from the high-risk regions.

Keywords: port risk assessment, Saronikos Gulf, marine traffic
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OZET

Marmara Denizi’nde 2021 yilinda yasanan Musilaj olay1 sonrasinda, balast suyu desarjlari ile taginan
ve denizel ortama salinan tiirlwerin miisilaj olayi ile bir baglantisi olup olmadigini anlayabilmek iizere
Mart 2022°de gergeklestirilen projede Tuzla ve Ambarli tersanelerinde farkli rotalar izleyerek gelmis 10
gemiye ait balast tanki 6rnegi ile Tuzla limanindan es zamanl alinan deniz suyu 6rneginde fitoplankton
tiir kompozisyonu ve bolluk degerleri belirlenmistir. Ek olarak, diger bir 6rnek seti de Musilaj olay1
sirasinda, Fenerbahce marina ve Pasalimani’nda Haziran 2021°de elde edilmistir. Orneklerde saptanan
musilaj lireten, denizlerimiz i¢in yabanci olan ve zararli alg patlamalar1 yaratan tiirlerin rastlanma
sikliklar1 ve birlikte var olma sikliklar igerisinde bir egilim olup olmadig1 incelenmistir.

Tanklardan alman oOrneklerdeki fitoplankton kompozisyonu es zamanli Tuzla Liman ornegi
ve Marmara denizi Fenerbahce yat liman1 ve Pagalimani’ndan 2021 Haziran ayinda alinan musilaj
ornekleri ile kiyaslanmistir. Toplam fitoplankton sayimi Balast tanklarinda 42.370 — 23.009.500
hiicre/l araliginda saptanmistir. Baskin Bacillariophyceae (=Diatom) tiirleri balast tanklarinda 6-96%
arasinda degisim gostermistir. Diger gozlenen fitoplankton tiirleri Dinophyceae (=Dinoflagellat),
Cryptophyceae, Dictyochophyceae, Raphidophyceae, Cyanophyceae taxonlarina aittir. Ayrica nadir
olarak Ciliata ve Zooplankton gdézlenmistir.

Tanklarda Diatom grubundan baskin cinsler sirastyla; Chaetoceros, Cyclotella, Navicula, Nitzschia,
Skeletonema, Thalassiosira, Stephanodiscus, Diploneis’tir. Diatom dan ¢ok daha az gdzlenen
Dinoflagellat grubuna ait cinsler; Amphidoma, asir1 ¢ogalma egilimi gosteren Ceratium, Dinophysis,
Prorocentrum, Protoperidinium ve Podolompas, cinslerine ait tiirler gézlenmistir. Aralarinda toksik
tiirlerde mevcuttur. Isik mikroskobunda nanoplankton olarak sayilan tiirlerin cogunun Coccolithophores
grubuna ait oldugu, SEM analizinde gézlenmistir. Balast suyu vasitasiyla diinyanin bir¢ok farkli
bolgelerine taginan Diatom tiirii Cylindrotheca closterium uygun kosullara sahip alanlarda yerli tiirleri
baskilayarak tiir ¢esitliligini azaltabilmektedir. Sunulan ¢aligmada, Marmara Denizi’nde 2021 yilinda
yogun musilaj olayinda gézlenen Cylindrotheca closterium 6 tankda yaklasik 2.000-766.000 hiicre/l
araliginda goézlenirken, Tuzla tersane orneginde 112.000 hiicre/l ile en baskin tiirlerden biri olarak
gbzlenmistir. Bir diger gdzlenen Diatom tiirleri; toksin lireten Pseudo-nitzschia, agir1 cogalma gosteren
Skeletonema ve istenmeyen tiir olan Chaetoceros cinslerine aittir. Gozlenen tiirler arasinda yeni bir
Diatom tiirii ve birkag yeni kayit tespit edilmistir.
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Domestik, endiistriyel ve tarimsal atik bosaltimi gibi olumsuz etki kaynaklarinin kontrolu ve
azaltilmasina yonelik dogru ve etkin 6nlemler uygulanmadik¢a, musilaj ve asir1 ¢ogalma yaratan,
toksik ve diger zararl tiirlerin balast sularinda istikrarla ve siklikla rastlanilir olmasi, Marmara Denizi
ekosisteminin bozulma riskinin yiiksekliginin acik bir gostergesidir.
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ABSTRACT

After the mucilage event occured in 2021 in the Sea of Marmara, Phytoplankton species composition
and their abundance were determined from the samples taken from the Ballast tanks of 10 ships that
followed different routes in Tuzla and Ambarli shipyards in March 2022. Additionally, marine water
sample was taken from the Tuzla shipyard. There were also another set of samples collected during
the mucilage event from Fenerbahce marina and Pagalimani in the Sea of Marmara in June 2021.
It was studied whether there was some patterns in the frequency of occurence and co-existence of
species detected in the samples that produce mucilage and/or harmful algal blooms (HABs) and/or
non-indigenous.

The phytoplankton composition in the samples taken from the tanks was compared with the
simultaneously taken Tuzla port sample and the mucilage samples taken from Fenerbahce marina and
Pasalimani in the Sea of Marmara in June 2021. In the ballast tanks total phytoplankton abundance
was detected between about 42.370 — 23.009.500 cells/L. Dominant Bacillariophyceae (=Diatom)
group varied between 6-96% in the ballast tanks. Other observed phytoplankton groups; Dinophyceaea
(=Dinoflagellate), Cryptophyceae, Dictyochaphyceaea, Raphidophyceaea, Cyanophyceaea. Ciliate
and Zooplankton were rarely observed.

The dominant genera from Diatom groups in the tanks are as follows; Chaetoceros, Cyclotella,
Navicula, Nitzschia, Skeletonema, Thalassiosira, Stephanodiscus, Diploneis. Genera belonging to the
Dinoflagellate which are much less common than Diatom; species belonging to the genera Ceratium,
Prorocentrum, Dinophysis, Protoperidinium, Amphidoma and Podolompas, among which there are
harmful and/or nuisance overgrowth species, including toxic species. During the SEM analysis, it was
observed that the most of the species counted as nanoplankton in the light microscope belong to the
Coccolithophores group. Cylindrotheca closterium as a Diatom species, distributed to many different
parts of the World via ballast water, can reduce species diversity by suppressing native species in areas
when its favorable conditions exits. In the ballast samples collected, Cylindrotheca closterium which
was one of the most prominent actors in the intense mucilage event in the Sea of Marmara during 2021,
was observed in the range of 2.000-766.000 cells/L in 6 tanks, while it was observed as one of the
most dominant species with 112.000 cells/L in the Tuzla shipyard sample. Another observed Diatom
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species belongs to the toxin-producing Pseudo-nitzschia, bloom forming Skeletonema and nuisance
Chaetoceros genera. Among the observed species, a new Diatom species and several new records were
identified.

Observation of mucilage-forming, bloom-forming, toxic and other nuisance species in ballast
waters with consistent and frequent occurrence is an apparent evidence that indicates the highness of
the risk of deterioration of the ecosystem of the Sea of Marmara unless a series of accurate and effective
measures has implemented for controlling and mitigating the adverse impact sources such as domestic,
industrial and agricultural outfalls.
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OZET

Deniz tasimacilig1 diinya ticaret hacminin yaklasik %90°1n1 tasimaktadir ve gemicilik biyolojik
kirlilikten olumsuz etkilenmektedir. Biyolojik kirlenme, mikroorganizmalarin, bitkilerin, alglerin veya
kiigiik canlilarin birikip gelismesi olup kolonize olmus yiizeylerde piiriizliiligi arttirdigi bilinmektedir.
Biyolojik kirlenmeye neden olan tiirler geminin govdesinin su altt kisimlarinda kolonilestiginde
pliriizlilligiin artmasina bagli olarak geminin hidrodinamik direncini arttirir. Direncin artmasi gemi
hizinda sabit bir gii¢ kaybina veya sabit bir hizi korumak i¢in gii¢ artisina neden olur. Her iki durumunda
yakit tiikketiminin artmasina ve sera gazi emisyonlar1 dahil olumsuz ekonomik ve ¢evresel etkilere neden
olmaktadir. Bu nedenle, biyolojik kirliligin gemi performansi ve enerji verimliligi {izerine etkilerini
dogru bir sekilde tahmin edebilmek ve dl¢ebilmek ¢ok faydali olacaktir.

Sera gaz1 emisyonlarina iliskin kisitlayici diizenlemeler ve ekonomik nedenlerden dolay1 denizcilik
sektorii yakat tiiketimini azaltmak amactyla gemilerin enerji verimliligini artirmaya yonelik tedbirlerin
giderek daha fazla alinmasi tiiketimi ve dolayisiyla emisyonlart da etkiler. Calisma kosullari, hava
kosullar1 veyazamanla gévde ve pervanenin yani siramotor performansinin bozulmasi gibi farkli faktorler
daha yiiksek yakit tiiketimini tetikleyebilir. Bu nedenle kirlenmenin giderilmesi veya 6nlenmesine
yonelik maliyetler, yakit tiiketimini azaltmaya yonelik bir yatirim olarak degerlendirilebilir. Bununla
birlikte, kirlenme 6nleyici tedbirler ayn1 zamanda yerli olmayan tiirlerin giris oraninin azaltilmasina da
katkida bulunur.

Anahtar Kelimeler: biyolojik kirlilik, deniz tasimaciligi, enerji verimliligi, sera gazi
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ABSTRACT

Maritime transport carries about 90% in volume of world trade and maritime transport and shipping
is impacted negatively by biofouling. Biofouling, which is the build-up of microorganisms, plants,
algae or small animals, is known to increase the roughness of the colonized surfaces. When biofouling
species colonize the underwater parts of a ship’s hull, the increased roughness will increase a ship’s
hydrodynamic drag. The immediate effect is a loss in ship speed at a constant power — or a power
increase to maintain a constant speed. Both have negative economic and environmental impacts through
increased fuel consumption and atmospheric emissions, including GHG. It would, therefore, be very
beneficial to be able to accurately predict and quantify the effects of biofouling on ship performance
and energy efficiency.

Due to restrictive regulations on GHG emissions and economic reasons, the maritime industry is
increasingly undertaking measures to improve the energy efficiency of the ships to reduce the fuel
consumption and consequently also the emissions. Different factors can induce higher consumption
such as the operating conditions, weather conditions or degradation of the performance of engines as
well as of hull and propeller along the time. Thus, costs for the removal or prevention of fouling can be
considered an investment to reduce fuel consumption. However, anti-fouling measures also contribute
to reducing the rate of introduction of non-indigenous species (NIS).

Keywords: biofouling, maritime transport, energy efficiency, greenhouse gas
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OZET

Su iistii gemilerinin dengeli yiizmesi igin agirlik merkezinin diisey yiiksekligi (VCG) ve hacim
merkezinin diisey yliksekligi (VCB) arasindaki mesafenin IMO kurallarinca belirlenen giivenlik
sinirlart iginde olmasi gerekir. Eger VCG-VCB degeri negatif olursa, gemi enine hareketlerini ¢ok
sert yapar ve bu da dalgalar arasinda yalpa hareketi sirasinda yiik ve yolcu giivenligini tehlikeye
atar. Benzer sekilde VCG-VCB degeri pozitif olursa, gemi dengesiz olur yeni bir denge konumuna
erisinceye kadar meyil yapar. Bazen bu denge konumuna hi¢ ulasamaz ve alabora olur. Yiik
gemilerinin tasarimlari bu esasa gore yapilir ve tam yiiklii durumda VCG ve VCB arasindaki mesafe
giivenlik ve konfor i¢in en uygun degerde olur. Ancak gemi yiikiinii bosaltip baska bir limana yiik
i¢in hareket ettiginde seyir giivenligini saglamak igin balast suyu almali ve VCG degerini azaltarak
VCB’ye yaklastirmalidir. Ancak bu durumda limanlar arasi tasidig: ballast suyu ile birlikte bir¢ok
istilact tiirii de tagima sorunu dogar. Bunu engellemek i¢in IMO Balast Suyu Yo6netim Anlagmast
uyarinca aralikli balast suyu degisimi, balast suyu aritimi gibi birgok dnlem yiiriirlige girmistir. Ancak
gemilerin balast tanklarinda biriken sediman balast suyu degisimi sirasinda disar1 atilamamakta ve
istilact tiirlere ev sahipligi yapmaktadir.

Istilac1 tiirlerin taginimi igin en temel ¢oziim balastiz gemi tasarlamaktir. Ancak gemi miihendisligi
agisindan bu bir¢ok gilivenlik, yapisal ve performans sorununu beraberinde getirmistir. Bugiine kadar
arastirmacilar pek ¢ok balastiz gemi kavramsal tasarimi {izerinde durmusglardir. Bunlar arasinda denize
acik balast tanki tasarimlari, farkli gemi formlari ile geminin her yiikk durumunda yeterli stabiliteyi
saglamasi, geminin bas, ambar ve ki¢ boliimlerinin bagimsiz oldugu tasarimlar, diisey hareket ederek
yiik durumuna gore gerekli su alt1 hacmini saglamaya yarayan sabit hacimli balast tanlar1 gibi pek ¢ok
kavramsal tasarim dne siiriilmiis ve bu tasarimlarin yeterligi arastirilmistir.

Gemi miihendislerinin gevre duyarliligi agisindan pek ¢ok biiylik sorunu ¢6zmesi gerekmektedir.
Bu durum balastiz gemi tasarimlarinda ¢ok dne ¢ikmaktadir. Bu ¢alismada balastiz gemilere yonelik
farkli tasarimlar ele alinmis ve bu tasarimlarin giiniimiiz gemi yapim kurallarina uygunlugu, sevk
performansi, emisyon kurallarina uygunlugu ve operasyon giivenligi incelenmistir. Balastiz gemi
tasarimi bir optimizasyon problem olarak ele alimmistir. Bu problemin amag¢ fonksiyonu giivenli,
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yapisal tasarim kurallarina uygun, mevcut liman ve yiik ellegleme sistemlerine uygun gemi tasarlamak
iken kisitlarin en baginda ise egzoz emisyon degerlerini diisiik tutmaktir. Aksi takdirde IMO MARPOL
EEDI yonetmeligi nedeniyle gemi tasarimi basarisiz olacaktir.

Anahtar Kelimeler: balastsiz gemi, giivenlik, egzoz emisyonlar
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ABSTRACT

To maintain stability for a surface ship, the distance between the vertical height of the centre of
gravity (VCG) and the vertical height of the centre of volume (VCB) must be within the safety limits
set by IMO rules. If the VCG-VCB value is negative, the ship will make transverse motions too stiff,
endangering the safety of cargo and passengers during roll motion between waves. Similarly, if the
VCG-VCB value is positive, the ship will be unstable and heel until it reaches a new equilibrium
position. Sometimes it never reaches this equilibrium position and capsizes. Cargo ships are designed
according to this principle and the distance between VCG and VCB in fully loaded condition is at the
optimum value for safety and comfort. However, when the ship discharges its cargo and moves to
another port for cargo, to ensure maritime safety it must take ballast water to reduce the VCG value and
bring it closer to the VCB. However, in this case, the problem of carrying many invasive species along
with the ballast water carried between ports arises. To prevent this, measures determined by IMO have
been gradually introduced. After 2024, all ships are required to have ballast water treatment devices
and the intermittent ballast exchange process will end. Ballast water treatment systems (BWTS)
introduce a great complexity for the ship’s piping and electrical equipment. In addition, a significant
amount of electrical power should be supplied by the ship’s shaft generator or auxiliary generators to
run the BWTS. Because of this electricity demand, the ship’s fuel consumption increases, which in
turn increases the ship’s carbon footprint. In addition, there are also IMO type-approved systems that
do not have the primary stage feature in which the ballast water is primarily treated while taken into
the ballast tank. Although BWTSs are expected to reduce sediment accumulation, the sediment size in
ballast water may even be below the primary stage limits, so sediment accumulation in ballast tanks
cannot be completely prevented. The sediment accumulated in ballast tanks can be home to organisms
that survive the treatment systems and, when the environment is favourable, these organisms can revert
to the water phase and be discharged with the ballast water.

The most basic solution to the problems caused by ballast water is to design ballast-free ships.
However, from a naval engineering point of view, this has brought many safety, structural and
performance issues. To date, researchers have focused on many conceptual designs of ballast-free
ships. Among these, many conceptual designs such as open flow ballast tank designs, different ship
forms to ensure sufficient stability of the ship in every load condition, designs where the bow, hold and
stern sections of the ship are independent, fixed volume ballast tanks that move vertically to provide
the required underwater volume according to the load condition have been proposed and the adequacy
of these designs has been investigated.
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Naval engineers need to solve many major problems in terms of environmental awareness. This is
very prominent in ballast-free ship designs. In this study, different designs for ballast-free ships are
discussed and their compliance with current shipbuilding rules, propulsion performance, compliance
with emission rules and operational safety are examined. The design of the Ballast-free ship should be
considered as an optimisation problem. The objective function of this problem is to design a ship that is
safe, compliant with structural design rules, and suitable for existing port and cargo handling systems,
while the most important constraint is to keep exhaust emission values low. Otherwise, the ship design
will fail due to IMO MARPOL EEDI regulation.

Keywords: ballast-free ship, safety, exhaust emissions, sediment accumulation, invasive species
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OZET

Yabanci tiirlerin Tiirk deniz sularina girisinde iki ana yol bulunmaktadir: Siiveys Kanali ve Gemiler
(balast suyu, sediment taginimi ve biofouling). Gemilerle gelen canlilarin biiylik gogunlugunun balast
suyu ile geldigi disiiniilmektedir. Balast suyu bir gemiye yiikii bosaltildiktan sonra eklenen ek bir
agirliktir. Balast suyu bir gemiye pompalandiginda, tortu ve mikroskobik organizmalar da balast
tanklarina aktarilir. Bu organizmalar bakteriler, mikroplar, kii¢iik omurgasizlar, yamurtalar, baliklar ve
gesitli tiirlerin larvalarindan olusur. Bir¢ogu, bir geminin balast tanklar1 da dahil olmak iizere, uygun
olmayan ortamlarda uzun siire hayatta kalabilir. Balast suyunun desarjinin ardindan organizmalar deniz
ekosistemine birakilir. Uygun kosullar altinda, ekosistemine yabanci olan bu tiirler dogal avcilar olmadan
gelisebilir ve yerlesik populasyonlar i¢in tehdit olusturabilir. Cevresel DNA (eDNA), organizmalarin
cevredeki toprak, hava, su, aliivyon, buz veya kar gibi cansiz unsurlarda geride biraktiklar: kisa DNA
pargalaridir. eDNA tabanli biyogesitlilik arastirmalart daha yiiksek tespit hassasiyeti, daha diisiik
taksonomik segicilik ve iistiin maliyet verimliligi gostermistir ve bu avantajlar onlar1 verimli ve hassas
biyo-izleme i¢in miikemmel bir secim haline getirmektedir. Bu ¢alismada, Iskenderun Limak Port
Limani’na yanasan bir konteyner gemisinden balast suyu 6rnegi (0.75 L) alinarak yabanci tiirlerin
tespiti i¢cin eDNA Analiz yontemini gergeklestirilmistir. Ayrica kontrol 6rnegi olusturmak i¢in liman
icinde donanimli dalis yapilarak su 6rnegi (10 L) alinmigtir. Alinan 6rneklere eDNA ekstraksiyonu
yapilmis, liman iginden alinan kontrol 6rneginden eDNA elde edilsede gemiden alinan blast suyundan
eDNA elde edilememistir. Balast suyundan eDNA ekstrakte edilememesinin sebebinin alinan 6rnek
miktarinin ¢ok az olusuna baglamaktayiz. Diinyada yapilan diger eDNA calismalari incelendiginde
eDNA c¢alismalarinin balast suyundaki yabanci tiirlerin tespiti icin kullanigliligini gostermektedir.

Anahtar Kelimeler: balast suyu, eDNA, yabanct tiirler, DNA metabarkodlama
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ABSTRACT

There are two main routes of entry of alien species into Turkish marine waters: The Suez Canal and
Ships (ballast water, sediment transport and biofouling). It is thought that most of the living organisms
coming with ships come with ballast water. Ballast water is an additional weight added to a ship after it
is discharged. When ballast water is pumped onto a ship, sediment and microscopic organisms are also
transferred into the ballast tanks. These organisms consist of bacteria, microbes, small invertebrates,
eggs, fish and larvae of various species. Many of them can survive for long periods in unsuitable
environments, including the ballast tanks of a ship. Following the discharge of ballast water, organisms
are released into the marine ecosystem. Under favourable conditions, alien species can thrive into the
new ecosystem without natural predators and pose a threat to established populations. Environmental
DNA (eDNA) are short fragments of DNA that organisms leave behind in inanimate elements in
the environment, such as soil, air, water, silt, ice or snow. eDNA-based biodiversity surveys have
demonstrated higher detection sensitivity, lower taxonomic selectivity and superior cost-efficiency,
making them an excellent choice for efficient and sensitive biomonitoring. In this study, a ballast water
sample (0.75 L) was taken from a container ship docked at Iskenderun Limak Port Port and the eDNA
Analysis method was performed for the detection of alien species. In addition, a water sample (10 L)
was taken by equipped diving in the harbour to create a control sample. The samples were subjected to
eDNA extraction protocol, and eDNA was obtained from the control sample taken from the harbour,
but eDNA from the blast water taken from the ship could not be obtained. We attribute the failure of
the absent DNA in the ballast water to the small amount of sample taken. When other eDNA studies
carried out in the world demonstrate the usefulness of eDNA studies for the detection of alien species
in ballast water.

Keywords: ballast water, eDNA, alien species, DNA metabarcoding
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OZET

Denizel istilact yabanci tiirler, diinya c¢apindaki yerli tiirler {izerindeki etkilerinden dolay1
onemli bir endise kaynagidir ve gemilerin balast suyu, bunlarin kiiresel olarak yer degistirmesinin
baslica yollarindan biridir. Giincel ¢aligmalarin ¢ogu, deniz araglarinda tasinan makrofauna iizerine
odaklanmis olup, bunlarla iligkili parazitler ise sinirli sayida aragtirma ¢aligmasina konu olmustur.
Parazitler ayn1 zamanda canli kaynaklarin 6nemli bilesenlerinden biridir ve yerli konak bireyler ve
populasyonlar iizerinde 6nemli olumsuz etkileri vardir. Parazitler, kiigiik boyutlari nedeniyle kolayca
gbzden kagabilen organizmalardir ve metabarkodlama gibi daha etkili tespit uygulamalari kullanan son
caligmalar, gemilerin balast sularindaki parazitlerin varligini daha dogru bir sekilde ortaya koymaktadir.
Bu orneklerde tanimlanan bazi yiiksek taksonlarin iiyeleri, ya alternatif konak olmaksizin direkt yasam
dongiisiine ya da ara konaklari igeren dolayli bir yasam dongiisiine sahiptir. Bu ara konaklardaki yasam
dongiisii asamalari ile direkt yasam dongiisiine sahip parazitlerin gelisim evreleri genellikle mikron
diizeyinde 6lgiilebilen mikroskobik diizeydedir ve bu nedenle parcaciklarin mekanik olarak ayrilmast
icin kullanilan balast suyu tanklarindaki bazi filtrelerden gegebilirler. Balast suyunun bosaltilmasinin
ardindan parazitler tasindiklart yeni ortamdaki konak baliklar ve yumusakcalarla “Diismandan
Kurtulma Hipotezi”ne gore cesitli sekillerde etkilesime girerler; 1) Geri kazanma etkisi, 2) Yayilma
etkisi ve 3) Seyreltme etkisi. Bu ¢alismada, gemilerin balast sularinda hangi parazit taksonlarinin tespit
edildigi ve parazitlerin yeni bir ortama aktarildiklarinda akibetlerinin ne oldugu hakkinda bir inceleme
yapilmistir. Bu amaca ulagsmak igin istilac1 gegislerin iki elemani (parazitler ve konaklari) ele alindi.
1) Parazitler; Balast sularindan bildirilen yiiksek parazit taksonlari arasinda yer alan Apicomplexa
(Coccidia, Eimeriidae, Gregarina), Arthropoda (Isopoda, Caligus, Lepeophtheirus), Platyhelminthes
(Cestoda, Trematoda, Tetraphyllidea, Trypanorhyncha, Acanthobothrium, Lecithacleidum), Cercozoa
(Haplosporida), Cnidaria (Myxozoa), Myzozoa (Perkinsida), Ciliophora (Scuticociliatia, Urastoma)
baliklarda ve yumusakgalarda goriilen bazi hastaliklarla iligkilidir. 2) Konaklar; Bu konudaki bir
diger husus ise istilact konak tiirlerinin balast suyu yoluyla yeni bir lokasyona taginabilmesidir.
Parazitler ile yerel ve yerel olmayan konaklar arasindaki etkilesimler olduk¢a degigskendir ancak esas
olarak davranissal, ekolojik, immiinolojik ve fiziksel faktorler, yerel ve istilacilar arasindaki parazit
tasinimindaki basarisizlik veya basarida rol oynar. Uzun siireli gozlem ihtiyact nedeniyle deniz
alanlarindaki yer degistirmis konaklarin ve parazitlerinin akibetini degerlendirmek zordur, ancak tatlisu
ve acisu ortamlarindaki bazi mevcut bildirimler bu konuda bazi varsayimlara ulasmamiza yardime1
olabilir. Dolayistyla bu ¢alisma mevcut bildirimler iizerinden parazitlerin balast suyu ve biyofouling
organizmalar yoluyla yeni bdlgelere girisinden sonraki siiregleri hakkinda da bilgi vermektedir.

Anahtar Kelimeler: balast suyu, parazit taginimi, konak taginimu, istila
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ABSTRACT

Marine invasive alien species are a significant concern because of their impacts on native species
worldwide, and ship’s ballast water is one of their primary means of translocation globally. Most current
studies have focused on the transferred macrofauna in the vessels and their associated parasites have been
subjected to a limited number of research studies. Parasites are also one of the important components of
living sources, and they have significant negative impacts on native host individuals and populations.
Parasites are organisms that can easily be overlooked due to their small sizes and recent studies using more
effective determination practices such as metabarcoding revealed more accurate parasitic occurrences in
the ship’s ballast waters. Members of some of the higher taxa identified in these samples have either a
direct or indirect life cycle that involves some intermediate hosts in their life or not. Most life cycle stages
in these hosts and developmental stages of parasites that have direct life cycle are mostly at the microscopic
level that can be measured as microns and thus they can pass through some filters in ballast water tanks
used for mechanical separation of particles. Following ballast water discharges and once parasites are
translocated to a new environment, their interactions with fish and mollusk hosts result in several ways
according to the “Enemy Release Hypothesis”; 1) Spill-back effect, 2) Spill-over effect, and 3) Dilution
effect. In the present study, a review was aimed at what parasitic taxa have been identified in the ballast
waters of ships and what happens to the fate of parasites upon arrival to a new environment. To achieve
this goal, two parts of invasive intrusions (parasites and hosts) into a new location were evaluated. 1)
Parasites; Among higher parasitic taxa reported from ballast waters, Apicomplexa (Coccidia, Eimeriidae,
Gregarina), Arthropoda (Isopoda, Caligus, Lepeophtheirus), Platyhelminthes (Cestoda, Trematoda,
Tetraphyllidea, Trypanorhyncha, Acanthobothrium, Lecithacleidum), Cercozoa (Haplosporida), Cnidaria
(Myxozoa), Myzozoa (Perkinsida), Ciliophora (Scuticociliatia, Urastoma) are all associated with some
diseases in fishes and mollusks. 2) Hosts; Another issue on this matter is that the invasive host species
itself can be translocated to a new location via ballast water. Interactions between parasites, native, and
non-native hosts are highly variable but mainly behavioral, ecological, immunological, and physical
factors play a role in the parasite transmission failure or success among natives and invaders. It is difficult
to assess the fates of hosts and their parasites in translocated marine areas due to a request for long-
time observations, there are, however, some examples in freshwater and brackish water environments to
reach some assumptions. So, this study also provides information about the fate of parasites following
their introduction to new localities via ballast water discharges and biofouling organisms in the current
literature.

Keywords: ballast water, parasite transmisson, host translocation, invasion
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OZET

Kiiresel iklim degisimi son yiizyilin en 6nemli fenomenleri arasinda yer almaktadir. Beklenen
sicaklik ve yagis sapmalarindan dolayr ekosistemin dengesinde bozulmalara sebep olmustur.
Ekosistemdeki beklenmedik bu degisimler biyogesitliligin varligi ve habitat tercihlerini de dnemli
Olciide degistirmistir. Dogal siireci igerisinde milyonlarca yilda beklenen tiirlerin habitat degisimi
hareketleri ¢ok kisa zaman dilimlerinde gergeklesmistir. Bu degisimlerin basinda iklim degisiminin
yaninda antropojenik etkilerde gelmektedir. Kiiresel niifusun artmasiyla beraber ticaret hacmi de
benzer olgiide gelismistir. Gelisen ticaret hacmine bagh olarak alternatif transport yollar1 ortaya
cikmistir. Gemicilik ile mal ve hizmet taginimi miktar1 ylizyilin basina oranla 6nemli oranda artmistir.
Bu artigla beraber canli organizmalarinda yeni habitatlara taginmasini kolaylastirmistir. Yeni habitatlara
tasinan bu tiirler yeni girdikleri habitatlarda popiilasyonlar olusturarak istilact hale gelebilmektedirler.
Bu tiirler yeni habitatlarinda ekolojik ve ekonomik zararlara sebep olmaktadirlar. Tiirler gemi balast
sulartyla birlikte okyanus oOtesine taginarak yeni habitatlara giris yaparak istilact olmaktadirlar.
Tiirlerin antropojenik etkilerle tagindig1 yeni habitatlarda iklim degisimine verdigi tepkilerin 6nceden
bilinmesi 6nlemler alinabilmesi agisindan 6nemlidir. Tiiriin giris yapacagi bolgelerde hangi habitat
tiplerinin tercih edecekleri ekolojik nig modellemesi (ENM) yapilarak tespit edilebilmektedir.
ENM’ler kullanilarak herhangi bir tiiriin yeni bir habitata giris yapmadan dnce habitat uygunlugunun
tespitini yapmaktadir. Ayni zamanda ENM’ler kullanilarak farkli iklim senaryolari kullanilarak belli
periyotlarda tiir i¢in habitat degisimleri, uygunlugu, habitat kazang¢ kayip durumlart ve diger tiirlerle
habitat paylasim oranlar1 bulunabilmektedir. Bu anlamda ENM’ler 6zellikle deniz koruma alanlarina
istilacr tiirlerin verebilecekleri etkileri anlamak ve dnceden tahminlemek i¢in 6nemli aygitlardan biri
olarak goriilebilir.

Anahtar Kelimeler: ecological niche modelling, climate change, istilact yabanct tiirler
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ABSTRACT

Global climate change is among the most significant phenomena of the past century. Expected
deviations in temperature and precipitation have disrupted the balance of ecosystems. These unexpected
changes in the ecosystem have significantly altered the presence of biodiversity and habitat preferences.
In the natural process, the movements of expected species due to habitat changes that occur over millions
of years have taken place in very short periods. Alongside climate change, anthropogenic effects are
among the primary drivers of these changes. With the increasing global population, trade volume has
similarly grown. The expanding trade volume has led to the emergence of alternative transportation
routes. Shipping, along with the quantity of goods and services transported, has significantly increased
compared to the early 20th century. This increase has facilitated the transportation of living organisms
to new habitats. These species transported to new habitats can become invasive by establishing
populations in their new environments. They can cause ecological and economic harm in their new
habitats. Species are transported to new habitats, often overseas, with ship ballast water, making their
entry into new habitats possible. Knowing the responses of species to climate change in new habitats
where they are introduced through anthropogenic effects is important for taking preventive measures.
Ecological niche modeling (ENM) can be used to determine which habitat types a species is likely to
prefer in the regions it will enter. ENMs are used to assess habitat suitability before a species enters a
new habitat. At the same time, ENMs can be used to find habitat changes, suitability, habitat gain-loss
situations, and rates of habitat sharing with other species in certain periods using different climate
scenarios. In this sense, ENMs can be considered as an important tool, especially for understanding and
predicting the potential impacts of invasive species in marine protected areas.

Keywords: ecological niche modelling, climate change, invasive non-native species
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OZET

Denizlerde Biitiinlesik Kirlilik izleme Programi (DEN-IZ) kapsaminda Tiirkiye nin tiim deniz ve
kiy1 sularinda kirlilik, 6trofikasyon ve ekolojik kalite belirleme amagl diizenli izleme ¢aligmalari 3
yillik dénemler halinde 2014 yilindan itibaren gergeklestirmektedir. Program T.C. Cevre, Sehircilik
ve Iklim Degisikligi Bakanlig1 destegiyle , “Denizlerde Biitiinlesik Kirlilik izleme Programi (DEN-
iZ)” ad1 altinda TUBITAK Marmara Arastirma Merkezi (MAM) Deniz Arastirmalar1 ve Teknolojileri
Arastirma Grubu koordinasyonunda yiiriitiilmektedir.

2020-2022 Programinda pilot limanlarda (Samsun, Haydarpasa, Alsancak ve Mersin Limanlari)
makrozoobentos ve makroalg yabanci tiirlerinin belirlenmesine yonelik ¢aligmalar gergeklestirilmistir.
Makrozoobentos ¢alismalarinda, Akdeniz (Levantin Denizi) ve Ege Denizlerinde ilk kez segilen 6 sert
substrat istasyonundan ve 2’si sert, 4’i yumusak substrat olmak {izere toplam 6 liman istasyonunun
kommunite yapis1 incelenmistir. Marmara Denizi’nde yer alan Haydarpasa Liman1 ve Karadeniz’de
yer alan Samsun Liman1’ndaki yumusak substratumlu 2’ser istasyonda komunite yapilar1 incelenmistir.
Makroalg ¢alismalarinda ise liman i¢i ve liman dis1 olmak iizere iki noktadan rastgele drneklemeler
yapilmistir.

Makrozoobentos Orneklemeleri sonucunda Ege Denizi’'nde alg fasiyeslerinde 8 yabanci tiir ve
bu tiirlere ait 40 birey; Akdeniz’de alg fasiyeslerinde ise 10 yabanci tiir ve bu tiirlere ait 530 birey
saptanmigtir. Alsancak Limani1 yumusak susbtratumunda 10 yabanci tiir, sert substratumunda 12
yabanci tiir; Mersin Limani’nda yumusak substratumunda 12 yabanci tiir, sert substratumunda
7 yabanc tiir tespit edilmistir. Samsun Limani’nda yabanci tiirlerden 2 poliket (Polydora cornuta,
Streblospio gynobranchiata) ve 2 mollusk (4dnadara kagoshimensis, Arcuatula senhousia) saptanmisg
olup Haydarpasa Limani’nda yabanc tiir tespit edilmemistir. Yabanci tiirlerin bentik kommuniteye
etkisi agisindan (ALEX indeks degerleri) alg fasiyesine sahip istasyonlarin hepsi iyi veya ¢ok iyi
ekolojik kalite durumuna sahipken, Alsancak Limani yumusak substratumun ekolojik kalite durumu
¢ok kotii seviyededir.
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Makroalg drneklemeleri sonucunda yabanci tiirlerden Samsun Limani’nda Colaconema codicola,
Haydarpasa limaninda ipliksi kirmiz1 alg Polysiphonia morrowii, Falkenbergia rufolanosa ile genis
yapraksi talluslu Grateloupia turuturu, Alsancak limani’nda ipliksi kirmizi alg Polysiphonia morrowii
ve Acanthophora nayadiformis, Mersin Limani’'nda Falkenbergia rufolanosa tiirii tespit edilmistir. Bu
tiirlerin hepsinin gemicilik faaliyetleriyle (balast sular1 ya da fouling) giris yaptig1 bilinmektedir.

Anahtar Kelimeler: yabanc tiir, biyogesitlilik, liman, makroalg, makrozoobentos
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ABSTRACT

Within the scope of the Integrated Marine Pollution Monitoring Program (IMPMP), regular
monitoring studies have been carried out in 3-year periods since 2014 to determine pollution,
eutrophication, and ecological quality in all seas and coastal waters of Tiirkiye. The program is
conducted by the Ministry of Environment, Urbanization and Climate Change and coordinated by
TUBITAK Marmara Research Center (MRC) Marine Research and Technologies Research Group.

Studies were conducted between 2020 and 2022 to determine alien macrozoobenthos and macroalgae
species in pilot ports (Samsun, Haydarpasa, Alsancak, and Mersin Ports). In this study, the community
structures of six hard substrata stations, which were selected for the first time in the Mediterranean
and the Aegean Sea, and six harbor stations (two hard substrata and four soft substrata stations) were
investigated. Community structures were examined for two stations with soft substrata in Haydarpasa
Port (located in the Sea of Marmara) and two stations with soft substrata in Samsun Port (located in the
Black Sea). Random samplings were performed inside and outside the port for the macroalgae studies.

As a result of macrozoobentos samplings, 40 individuals belonging to eight alien species were
detected in the algal facies in the Aegean Sea, and 530 individuals belonging to ten alien species
were detected in the algal facies in the Mediterranean Sea. 10 alien species were found in the soft
substratum of Alsancak Port and 12 alien species were found in the hard substratum of Alsancak Port.
In contrast, 12 alien species were found on the soft substratum, and 7 alien species were found on
the hard substratum of Mersin Port. Two alien polychaeta species (Polydora cornuta, Streblospio
gynobranchiata) and two alien mollusc species (Anadara kagoshimensis, Arcuatula senhousia) were
found in Samsun Port. However, no alien species were found in Haydarpasa Port. While all stations
with algal facies have good or high ecological quality status in terms of the impact of alien species on
the benthic community (ALEX index values), the ecological quality status of the soft substratum of
Alsancak Port is at a bad level.
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As a result of the macroalgae samplings, the alien species were found were Colaconema codicola
in Samsun Port, filamentous red algae Polysiphonia morrowii, Falkenbergia rufolanosa, and broad
leafy thallus Grateloupia turturu in Haydarpasa Port, filamentous red algae Polysiphonia morrowii and
Acanthophora nayadiformis in Alsancak Port, and Falkenbergia rufolanosa in Mersin Port. All of these
species are known to enter through shipping activities (ballast water or fouling).

Keywords: alien species, macrozoobenthos, macralgae, port, biodiversity
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OZET

Celik govdeli gemilerde balast olarak su kullanilmaktadir. Diinyadaki mal tasimaciliginin biiyiik
bir kismi deniz yolu ile yapildig: i¢in yaklasik yilda 7 milyar ton deniz suyunun uluslararasi olarak
tagindig1 ve her giin 7 binden fazla tiiriin balast suyu tanklari ile yer degistirdigi tahmin edilmektedir.
Balast sulart ile taginan ilk tiir olarak Asya fitoplanktonlarindan Biddulphia sinensis 1903 yilinda
fark edilmistir. Ancak bu konuda ilk kapsamli bilimsel ¢alisma 1970°li yillarda yapilmigtir. Balast
sulariyla tasinan istilaci yabanci tiirlerin artmasi ile birlikte 1980°1i yillarin sonunda Kanada ve
Avustralya International Maritime Organization’a bildirimde bulundular. Sorunun biiyiimesiyle birlikte
International Maritime Organization, Ballast Water Management sistemini kurarak cesitli 6nlemleri ve
kurallar1 belirlemistir. Tiirkiye 1958 yilinda International Maritime Organization’a katilmis ve gerekli
caligmalar1 yapmaktadir.

Balast sulari ile taginma ihtimali en yliksek olan omurgali grubu Gobiidae familyasina ait tiirlerdir
(Neogobius fluviatilis, Neogobius melanostomus). Bu familyaya ait Neogobius melanostomus
International Maritime Organization tarafindan balast sulari ile taginarak istilact yabanct tiirler listesine
almmustir. Neogobius melanostomus Karadeniz’e dokiilen nehirlerin denize yakin bdlgelerinde
yaygin olarak goriilen dogal tiirdiir. Ozellikle Tuna Nehir sistemini kullanarak bu tiir Orta Avrupa ve
Kuzey Avrupa nehir sistemlerine dagilmistir. Yapilan ¢aligmalarda yillik yayilim hizi 122 km oldugu
hesaplanmistir. Ozellikle sigralamali ve yiiksek dagilim hizinin sebebi nehirlerde insan tarafindan
yapilan su yapilari ve su tagimaciligidir. Neogobius melanostomus ilk kez 1990 yilinda Kuzey
Amerika’daki Biiyiik Goller Havzasinda St. Clair Nehri’'nde gézlemlenmistir. Cok hizli bir siireg
igerisinde tiim Biiyiik Goller Bolgesi’ne yayilmustir (Erie Goli, 1993; St. Clair Goli, 1994; Michigan
Goli, 1994; Superior Goli, 1995; Ontario Goli, 1996; Huron Goli, 1998). Tiiriin Biiylik Goller
Bolgesi’ne ilk gelisi uluslararasi balast suyunun bosaltilmasiyla olmustur. Sistem igerisinde bu kadar
hizli yayilmasinin ana nedeni goller arasi balast suyu taginmasidir.

Gobiidae familyasina ait tiirler nehirlerin denize agildigi kiy1r bolgelerine yumurtalarini birakir.
Ayrica erkekleri gemi gdvdelerini yuva olarak kullanmasi sebebiyle gemilerin balast suyu alimi
sirasinda yogun bir sekilde balast tanklarma gecmektedir. Istila ettikleri bdlgede gobiler kiyiya
yakin iireme alanlarini ele gecirir ve yerli tiirlerin alan kullanimini engeller. Ozellikle gelismis yanal
¢izgi sistemleri sayesinde 151k gegcirgenligi az olan sularda yerel tiirlere baski olustururlar. Gobiler
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iireme mevsimi boyunca her 20 giinde bir yumurtlayarak hizli iireme gosterirler. Yemleri ¢aldiklar
i¢in olta balikgiligini olumsuz etkilerler. istilac1 olan zebra midyelerini tiikettikleri icin olumlu bir
etkiye sahiptirler. Ancak zebra midyelerinin topladig1 toksik maddelerin viicutlarinda biyolojik olarak
biriktirirler. Bu tiirle beslenen kiy1 kuslarina gegmesine sebep olarak biyomanifikasyona neden olurlar.
Ozellikle Erie ve Ontario Gélleri’nde ortaya ¢ikan Tip E kus botulizmi salginlarinda etkileri oldugu
diistinilmektedir.

Gobilerin dogal yayilim gosterdigi ve balast sular sayesinde istilaci oldugu bolgeler belirlenmelidir.
Ayrica bu tiiriin suanda olmadig1 uygun habitatlar belirlenerek tiiriin var oldugu bolgelerden ekolojik
olarak uygun bdlgelere yapilan deniz ticaretinde gobilere 6zel tedbirler alinmasi gerekmektedir.
Ozellikle tiiriin varliginin bilindigi alanlardan ekolojik olarak uygun alanlara ticaret yapan gemilerde
balast suyunun gobileri tasty1p tastmadigi hizli ve etkin yontemlerle belirlenmelidir (Ornegin e DNA ile
varlik yokluk testi). Varlig1 belirlenen balast sularinda tiire 6zgii sanitasyon tedbirleri uygulanmalidir.

Anahtar Kelimeler: international maritime organization, ballast water management, neogobius
fuviatilis, neogobius melanostomus, istilaci yabanci tiirler
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ABSTRACT

Steel-hulled ships use water as ballast. Since a significant portion of global freight transport is
done by sea, it is estimated that approximately 7 billion tons of seawater are transported internationally
each year, with over 7,000 species changing places with ballast water tanks daily. The first species
transported by ballast water were Asian phytoplankton, specifically Biddulphia sinensis, identified in
1903. However, the first comprehensive scientific study on this subject was conducted in the 1970s.
With the increase in invasive foreign species transported by ballast water in the 1980s, Canada and
Australia reported to the International Maritime Organization (IMO) towards the end of the 1980s.
As the problem grew, the IMO established the Ballast Water Management system, setting various
measures and regulations. Turkey became a member of the International Maritime Organization in
1958 and has been conducting the necessary work.

Species of the Gobiidae family, particularly Neogobius fluviatilis and Neogobius melanostomus,
are the most likely vertebrate group to be transported with ballast water. Neogobius melanostomus,
belonging to this family, has been listed as an invasive non-native species transported with ballast water
by the International Maritime Organization. Neogobius melanostomus is a native species commonly
found in the regions near rivers flowing into the Black Sea. Especially by using the Danube River system,
this species has spread to the river systems of Central and Northern Europe. Studies have calculated
an annual spread rate of 122 km. The main reason for its rapid and extensive spread, particularly due
to its ability to jump and its high dispersal rate, is human-made water structures in rivers and water
transportation. Neogobius melanostomus was first observed in the St. Clair River in North America’s
Great Lakes Basin in 1990. In a very short period, it spread to the entire Great Lakes region (Erie Lake,
1993; St. Clair Lake, 1994; Michigan Lake, 1994; Superior Lake, 1995; Ontario Lake, 1996; Huron
Lake, 1998). The species first arrived in the Great Lakes region through the discharge of international
ballast water. The main reason for such rapid spread within this system is the transport of ballast water
between the lakes.

Species of the Gobiidae family deposit their eggs in coastal arcas where rivers flow into the sea.
Additionally, due to males using ship hulls as nesting sites, they move heavily into ballast tanks during
water intake on ships. In the invaded area, gobies take control of nearshore breeding areas and hinder
the use of native species’ habitats. They particularly exert pressure on native species in waters with low
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light penetration, thanks to their well-developed lateral line systems. Gobies reproduce rapidly, laying
eggs every 20 days during the breeding season. They negatively affect angling since they steal bait. They
have a positive impact on consuming invasive zebra mussels. However, they biologically accumulate
toxic substances collected by zebra mussels in their bodies. This results in biomagnification, causing
issues for coastal birds that feed on this species. Their impact are particularly noted in the outbreaks of
Type E avian botulism in the Erie and Ontario Lakes.

Regions where gobies show natural distribution and become invasive through ballast water should
be determined. Additionally, special measures for gobies should be taken in maritime trade from
regions where the species is currently absent to ecologically suitable regions. In particular, quick and
effective methods, such as eDNA presence-absence testing, should be employed to determine whether
ballast water on ships from areas where the species is known to exist carries gobies. Species-specific
sanitation measures should be applied in ballast waters where their presence is confirmed.

Keywords: international maritime organization, ballast water management, neogobius fluviatilis,
neogobius melanostomus, invasive alien species
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