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Abstract

The mostimportantcountriesin the world in table olive productionare Spain,Turkey,ltaly, Greece,

USA, Morocco, Syria and Egypt. While Turkey ranks first in the production of black table olives in the
world, it ranks second in the production of green olives. The cultivated olive Olea europaea is the
representative of the Oleaceae family. Olive, which has been cultivated since ancient times, has been
the subjectof legendsand a symbolof peace,and it is one of the three productsthat peoplefirst
recognize, know its nutritional value and evaluate as commercial products. Oleuropein,
hydroxytyrosol and rutin are the most abundant phenolic compounds in olive extracts. Although
oleuropein has a strong antioxidant activity, it is the main compound that gives characteristic
bitterness to olives and its amount in fruit flesi2i4%. Phenolic compounds, which are bioactive
compoundshave gainedimportancein recentyearsmainly&nbsp;dueto their antioxidantand anti-
inflammatory, anttimor properties. Phenols also help prevent certain diseases such as
Alzheimer&amp;#39;s or cancer. In thesudy, the phenolic compound contents of table olives sold in
the markets in Gemlik, Iznik, Orhangazi, Mudanya, Erdek and Akhisar regions and the phenolic
compound contents of table olives obtained from producer pools in these 6 different regions were
compared in terms of phenolic compound contents in the final product produced by caustic method
has beemevealed.

Keywords:Olive, market, producer pool, caustic, phenolic compound
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Abstract

Backgroundand aim: Nuclear factor erythroid 2-related factor2 (Nrf2) is a transcriptionfactor that

playsa critical role in cellular defenseagainstoxidativestress.Silentinformationregulator 2 family
member, sirtuinl(SIRT1) is hypnotized to be an dNrficing agenthrough deacetylation. Insulin
resistance in metabolic syndrome can change the activity of the proteins through post translational
modifications such as lysine acetylation. The current study aims to investigate the effects of insulin
resistanceon lysine (K)-Acetylationchangesas well as expressiorievel of SIRT 1protein. Materials

&amp; Methods: To createthe in vivo insulin-resistant(IR) model,two-monthold male Balb/c mice
werefedwith a 32%sucrosediet for 15 weeksandanin vitro modelof IR wascreatedby incubating

the H9c2 cells with palmitic acid to the concentratiorof 50uM for 24h. Isolatedcardiomyocytesrom

control miceor control H9c2 cells wereincubatedwith SIRT linhibitor (EX527;10uM), andinsulin-
resistant mice or IR H9c@ells were incubated with SIRT1 activator (SRT1720; 2uM) for 24h. In vitro
studies further continued by incubating the cells with Nrf2 inhibitor (ML385, 50uM; 24h). Using
western blotting technique -Kcetylation profile, the proteins SIRT1 levels were investigated.
Fluorescence techniques were applied to investigate mitochondrial membrane potential (MMP),
reactiveoxygenspeciegROS),and intracellular free zinc and calcium[Zn2+]i and [Ca2+]i) levels.
Results: IR H9c2 cells and cardiomyocytes showed a higher profileAokilation. SIRT1 level was
decreased in IR groups as well as Nrf2 inhibitor treated groups. Observations detected higher
depolarization of MMP and ROS production, as well as increased [Zn2+]i and [Ca2+]i levels.
Incubation with SRT1720 could ameliorate the exacerbated physiological parameters in the aftermath
of IR. Conclusion: Our results suggest that hyleAcetylation can be counted as one of the
indicators of IR as it might lead to the inhibition of particular proteins such as SIRT1, and Nrf2.
Inhibition of SIRT1 will consequently give rise to the increased ROS production and depolarized
MMP.

Keywords:Insulin Resistance, Sirtuin 1-#&cetylation, Nrf2
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Abstract

Planf baseddyesare obtainedoy extractionmethodromvariouspartsof plantssuchasroots,stems or

leaves [1]. In recent years, synthetic dyes ha@eome popular due to their ease of use and low cost.
However, natural dyes have several advantages such as beirigoxion noriallergenic and
ecofriendly [2, 3]. In this study, the dyestuff and antimicrobial properties were examined using
extracts obtained from mint and thyme plants. Dyeing was carried out usiing mpetd, post

mordant and noimordant dyeing methods. CuSO4, FeSO4 and AIK(SO4)2 mordants were used as
stabilizers and color changers. Brown, green, cream and beige colors were obtained in wool and
cotton fabrics dyed with mint and thyme extracts. Rubbing, washing and light fastness of the dyed
samples were evaluated. Antimicrobial activities of the dyed samples were tested according to the disk
diffusion method. The dyed samples generally showed good antimicrobial properties. The products
produced from dyed samples with antimicrobial properties can be used in the healthcare sector. As a
result, it was determined that extracts obtained from mint and thyme were an effective natural dye
source in dyeing textile products.

Keywords:Mint, thyme, antimicrobial, mordant, dyestuff, mordant
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Abstract

Barium is an alkaline earth metal and is widely used in various industries. Barium pollutes both soil
and water due to its widespread use in various industries [1]. Therefore, the determination of
barium(ll) ions in various environmental samples is important for living things [2]. In this study, a
new potentiometric sensor was developed for the determination of barium(ll) ions in various
environmental samples. The sensor, which had very good selectivity and fast response time for
barium(ll) ions, exhibited a low limit of detection over a wide concentration range. The developed
sensor performed the determination of barium(ll) ions in environmental samples with very high
recoveries. The proposed barium{tiglective sensor is easy, loast, and does not require
experienced personnel compared to other commonly used analytical techniques. In this respect, it can
be considered as an alternative to other methods.

Key words:Barium(ll), ionophore, iorselective electrodes, sensor, potentiometry.
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Abstract

Epilepsy is one of the most common chronic neurological diseases worldwide and is treated with
antiepilepticdrugs[1]. Levetiracetan{LEV)is oneof the newgenerationanti-epilepticdrugsandit is
effective in many types of epileptic seizures [2]. Potentiometric sensors are widely used in the
determination of drugs in various biological and pharmaceutical samples [3]. In this study, we
developed potentiometricsensorfor the determinationof levetiracetanin pharmaceuticakamples.

For this purpose, levetiracetdretraphenylborate (LEMIPB) iori pair was synthesized and the
synthesized ion pair was used as electroactive material. The proposed sensor had a low detection limit
over a wide concentration range. The prepared levetiracetafactive sensors have low cost, fast
response time and good selectivity. The developed levetirdcbattive sensor was successfully
applied for the determination of levetiracetam contents of some pharmaceutical formulations.
Keywords:Levetiracetam, antepileptic, ionpair, sensor, potentiometry
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Abstract

Thisstudyoutlinesthe R&amp;Dprojectassessmemrocesconductedn theR&amp;Ddepartment of

an Industrial Electronics company operating in Turkey. The focus of the research is to propose and
implement atype2 fuzzy logic method based on project types and data quality criteria. This study
holds significance in the literature as it evaluates projects based on data quality, a novel approach
applied for the first time to address a real industrial problem. To achieve this, opinions were gathered
from five different experts regarding five data quality criteria (Data Accuracy, Data Completeness,
Data ConsistencyPata Timeliness Data Precision)and projectsevaluatedbasedon these criteria

were examined within four different project types (PO, P1, P2, P3). Expert opinions collected through
forms created for each project type were applied as inputs to fuzzy logic models, enabling an
evaluation of projects based on data quality. The results demonstrated the applicability and
effectiveness of the proposed model, facilitating decisions to include selected projects in the R&amp;D
planning process. This proposed method serves as a valuable resource for internal innovation and the
selection and management of R&ampijects.

Keywords:Data quality, R&D Project assessment, Typhizzy systems
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Abstract

Plants play an important role in sustaining life in nature. This is a subject that has attracted human
attention for centuries. Therefore, the most important step in human beings understanding of nature is
the naming and classification of living things in nature. Classification of plants is the subject of
research in various scientific fields, especially in agriculture. Different methods are used for
classification. Machine learning is the most used of these methods. For this purpose, logistic
regression, one of the methods used in machine learning, is used to perform classification in cases
where the dependent variable is categorical. The performance of the logistic regression model used is
evaluated with the complexity matrix. This study focused on the classification of leaves. Feature
extractionwas performedusingthe edgesof the leavesin binary images.Sincethe edgeinformation
obtained from each leaf was not equal, resampling was done using the interpolation approach and
classification was done using the logistic regression method. There are a total of 89 leaf images in the
dataset, consisting of 8 different leaf types from the literature. 200 different attempts were made to
classify these leaves and their statistical performance was measured with accuracy Maddiest

100 classificationtrials were performedby separating70% 30% of the datasetinto training and test

data Predictionswere made on the test data with the logistic regressionmodel obtainedwith the

training data, and the minimum accuracy value of the model was obtained as 0.62, the maximum
accuracy value as 1.00 and the average accuracy val0e88s The last 100 classification trials were
generated by randomly selecting the degree of separation of the dataset into training and test data
between20% and 80%. Predictionswere made on the test data with the obtained model and the
minimum accuracy value of the model was 0.48, the maximum accuracy value was 1.00 and the
average accuracy value was31.

Keywords:Tree classification, Feature extraction, Logistic regression, Machine learning.
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Abstract

The rapid development of electrical sensing and flexible electronics technologies has contributed
significantly to the advancement of medical systems. These systems have unigue advantages such as
portability, flexibility and widearea processing technology. In recent years, wearable systems with
special sensing materials and device structures have demonstrated the ability to easily -and non
invasivelymonitor signalsin the humanbody.Thesewearablehealthsystemsot only improvehealth

status,but also makesignificantcontributionsto the developmenodf medicaltechnologyby collecting
healthrelated data and performing comprehensive data analysis. With the advancefment
technology, many innovative devices have emerged in the field of women's health, from special
underwearfor early detectionof breastcancerto digital systemdor the diagnosisand preventionof
gynaecologicaktancersand wearabletechnologieghat alleviate menopausasymptomsAs a result,

the useof wearabletechnologicaldevicesn women'shealthhasthe potentialto monitor healthstatus

and improve quality of life. However, accessibility and continuous development should be ensured to
increasethe widespreachcceptancandusability of thesetechnologicaldevicesAdvancesn this area

can strengthenwomen'shealthby enablingwomento monitortheir healthstatusandincreasing their

access to preventive health services. This review study aims to examine the current state of wearable
technologies.

KeywordsWo men6s Healt h, Nurse, Technology, Wearable
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Abstract

A significant quantity of energy is consumed during the production of cement. Furthermore, the
quantity of CO2 emitted to the environment during the production of cemeanhs&erable. The
cement sector is responsible for 9% of the CO2 emissions worldwide. Consequently, alternative
binders are being investigated instead of cement, and innovative studies in this field are on the
agenda. Geopolymers represent a new generation of binders that offer both economic and
environmental benefits and are used as an alternative to Portland cement. Geopolymer mortars are
typically produced using waste materials such as blast furnace slag (BFS) and fly ash (FA). These
waste products are activated with alkalis (sodium hydroxide, sodium silicate, etc.) to enhance their
compressive strength. In this study, it was aimed to produce geopolymer mortars with blast furnace
slag activated with sodium hydroxide (NaOH) and to estimate their compressive strength. For this
purpose geopolymemortarswith differentsodiumcontentswere preparedaccordingto the relevant
standards. Geopolymer mortars were produced in 40*40*160 mm prism moulds using 1350 g
standardsand,450g binder,225ml waterand6 differentratios of NaOH(10g,20g,309,409,50 g

and 100 g). Ultrasonic pulse velocity, flexural strength and compressive strength vadoes
determined after 24 hours of curing at 75°C. The results show a general trend of increasing
compressive strength with increasing NaOH weight. With a gradual increase in NaOH weight from 10
g to 50g, thecompressivstrengthincreasedsignificantlyfrom5.2 MPato 10.42MPa, reaching

18.23MPaat 100g. Usingthe dataobtained,newmodelsweredevelopedo predictthe compressive
strength. Multiple linear regression and artificial neural network were used to predict the compressive
strength. The R2 values were 0.958 and 0.738, respectively, indicating that the regression model fits
the data better. The study has demonstrated that the utilisation of waste products confers an
ecological and economic benefit. Furthermore, the findings have facilitated the increased utilisation of
geopolymer mortars in contemporary construction technology. The mathematical models developed
have enabled the prediction of the strength of mortars produced, thereby facilitating time and material
savings.

Keywords:Blast Furnace Slag, Alkali Activation, Prediction of Compressive Strength
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Abstract

The integration of artificial intelligence (Al), machine learning (ML), and deep learning (DL)
technologiesnto healthcarehas madesignificantadvanceswith promisingimplicationsfor women's

health nursing. Thifiterature review discusses the current landscape, applications, and challenges of
Al, ML, and DL in women'shealthnursing.In women'shealthnursing,Al and ML algorithmsplay an
importantrole in risk prediction and early detectionof conditionssuch as breastcancer, cervical
cancer,and gestationaldiabetes ML techniqgueshowpromisein analyzingmedicalimagesfor early
detection.Furthermore,Al-driven decisionsupportsystemsprovide personalizeccare and treatment
planning tailored to individual patient needs, addressing conditions such as infertility, menopause,
andreproductivehealthdisorders.Remotamonitoringsolutionsequippedwith Al and ML algorithms
facilitate continuous monitoring of vital signs and symptom managemenprégnant women,
postpartum women, and those with chronic conditions. Moreover, telemedicine platforms are
increasing access to healthcare services through virtual consultations and-tgileare. Despite the
potentialbenefits challengesuchasdataprivacy, security,andintegrationinto clinical practice need

to be addressed. In conclusion, integrating Al, ML, and DL technologies holds great promise for
advancing women's health nursing, improving patient outcomes, and optimizing healthcare delivery.
Collaborative efforts among healthcare professionals, researchers, and policymakers are necessary to
overcome challenges and harness the full potential of these technologies in women's health nursing.
Keywords:Atrtificial Intelligence, Deepearning, Machine Learning, Nursing, Women Health
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Abstract

Occupational accidents and occupational diseases continue to exist as a major legal and socio
economic problem and contradiction in our country and all over the world from past to present. As a
matter of fact, countless work accidents and occupational diseases, the frequency and number of
which increase every year, constitute one of the main causes of death both in our country and in the
world. While it is an undeniable fact that work accidents and occupational diseases cause serious
material and moral damages, the detection and compensation of these material and moral damages
has become widespread in practice, especially in recent years. The jpbychiological pain and
suffering that the worker or his/her relatives will feel as a result of a work accidemamcupational

disease may lead to irreparable consequences. As a matter of fact, according to SSI data, many
occupational diseases occur in our country due to workplaces, and in the world, more than 400
million workplace accidents/occupational diseases occur every year, and as a result, approximately
more than 4 million human lives are lost annually.On the other hand, in the identification and
detection of work accidents and occupational diseases, various psgyctab occupational diseases

may occur due to staying at home for long periods of time due to technologiea#jopingand
changingnewjobs and businesdines, as well as infectionsthat have a global pandemic effect, or
adaptation to working from home conditions. It seems inevitable that tomileout. At thesametime,

it is an undeniablefact that various obesityrelated endocrinological diseasagsultingfrom kitchen
servicesprovidedto employeesn workplacesshouldbe evaluatedn the category of an occupational
disease. For these reasons, we believe that new parameters should be evaluated in the criteria for
detecting work accidents and occupational diseases. In order to p@vaitiimizetheoccurrenceof

work accidentsand occupationaldiseasesn our country,legal regulations and sanctions have been
created that impose various obligations/responsibilitieslbisocial stakeholders, including workers,
employers and the state. However, these regulations also require new parameters and new legal
sanctions in this field in the detection and classificatmbmvork accidents or occupational diseases
arising from today's business and newly developing businesses and business lines that occur
spontaneously due to force majeure. As a result, the Occupational Health and Safety Law No. 6331 is
in force. However, it is also observed that these rigirid duties are neglectedon the part of
employerssubjectivelydue to costbasedreasons,and onthe part of workers,unfortunately,dueto
takingtheeasywayoutandsimilar momentaryeasons.

Keywords:Work accident, Socieconomics, Psychghysiology, Occupational diseases, Obesity.
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Abstract

Problems related to sexual and reproductive health (SRH) are increasing worldwide. Common
problems include sexually transmitted infections, unwanted pregnancies, adolescent pregnancies,
unsafe abortions and gynaecological cancers. Many people in the world do not have sufficient
knowledge about sexual and reproductive health. Globally, it was reported that 164 million women
had an unmet need for family planning in 2022 and approximately 4000 people were infected with
HIV everyday. Thereis someevidenceahat digital technologiecanimproveSRHin general;studies
havereportedthat thesetechnologiesan affect attitudes,beliefsand expectationand increaseself

efficacy in supporting healthy behaviours. Recently, one of the digital technologies used in the field of
sexual health is chatbots. Chatbots use artificial intelligence to communicate with people and produce
answers according to scenarios with an artificial intelligethesed software. There is a growing
interest in chatbots that have the potential to provide sexual and reproductive health inforamation
servicesandit is reportedthat more and more chatbotsare being developedn this field. However,

there is little evidence on the effectiveness of chatbots in improving SRH outcomaisn dhihis
reviewis to discussthe role of chatbotssupportedby artificial intelligencetechnology in improving

sexual and reproductive health. In the literature review, it was observed that chatbots are a dynamic
subject that requires further research with its effects and results in the field of sexual and reproductive
health. The use of this technology can facilitate access to sexual health services and improve access to
information. However, negative aspects such as ethical issues, safety concerns, and lack of human
interaction should also be considered. Therefore, it is recommendeuitinatstudiesshouldaddress

theuse effectivenesandethicalissuesn thefield of SRHin more detail.

Keywords:Sexual Health, Reproductive Health, Artificial Intelligence, Chatbots
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Abstract

Industry 4.0 has led to the increase automation across every domain, resulting in the widespread
adoptionof robotic technologyin varioussectors.In addition, the advancementf robotic technology

has led to an increasing number of specialized toolsets tailored for robots. The growing demand for
robotic production in the industrial sector has necessitated improvements in robotic arm structures.
Keycriteria for enhancingoboticarmconnectionfiavecenterednincreasingrigidity andstrength as

well as the reduction of movable component weights. In this context, aiming to integrate hybrid
productionof robotic arm holders,considerationis givento designand manufacturingprocessesin

this study,the weightof robotic arm holdersis systematicallyeducedthroughtopologyoptimization,
thereby enhancing the performance and reliability of advanced moving equipment. Topology
optimization was done by using Ansys Software, while the Simufact Additive analysis program has
been employed to minimize the deformation and residual strength during and after production.
Additive manufacturing was done, utilizing Al10SiMg powder within the selective laser melting (SLM)
system. It is believed that the reduction in mass of accelerated machine components will facilitate
increasedvelocity, shortenedcycle times,and overall enhancedproductivity. Furthermore, reduced

mass results in improved positioning accuracy, decreased energymption, and overall more
sustainable production. Not only can inexpensive alternative solutions be provided for specialized
application areas to meet performanceor weight objectives,but also for evaluating spare part
strategies.This approach can offer an effectivemeansof optimizing devicesexposedto variable
conditions.

Keywords: Additive Manufacturing, Selective Laser Melting, Topolo@ptimization, Hybrid
Production, Robotic Arm Gripper
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Abstract

The main goal of soilless agriculture techniques and technologies, which have been intensively
preferred in recent years, especially after the pandemic, is to increase the yield and product quality of
plants without causing physiological stress in terms of plant nutrients and water needs. The most
important element of soilless agriculture is illumination. Light is the only energy source for plant
photosynthesis and development. In general, it is possible to increase yields by controlling the
photoperiodof plantsby usingartificial lighting in a closedenvironmentnd within a closedsystem.
Energy efficiency, long lifetime and application flexibility make LEDs a natural choice for future
agricultural lighting systemsln this study,differentartificial lighting methodswvereinvestigatedand

the effects of different light intensities and durations on the growth and yield of some plants were
investigated.

Keywords:Vertical Farming, Hydroponics Artificial Lighting, LED Lighting
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Building a Potential Transportation Superappon Blockchainin Turkiye
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Abstract

Withthewidespreadiseof mobiledevicesdifferentmobileapplicationshavebegunto be usedto meet

the needs of end users. All those mohjips require space on device memory to function, force users
to sign in separately, and share private data such as banking information. This may cause security
vulnerabilities, and require strenuous effort to manage all of those different apps. The transportation
superapp,integratingvariousmobility optionswithin a singleplatform,will functionasa one stopshop

with ecommercdike functionalities within the transportation domain and also will hold immense
potential for revolutionizing travel and citizen access to transportation services supervision by various
Ministry of Transport and Infrastructure (MoTI) agencies. This paper explores the creation of such a
transportation super app and it will outline the technological infrastructure required, the
requirements for success, possible challenges, and the service integration capabilities such as data
sharing, privacy, and security, that are essential for the successful creation, and implementation of
such a supeapp.

Keywords:SuperApp, Blockchain, Mobilityas a ServicéMaaS), MiniApp, WeChat
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Abstract

Freeliving amoebae (FLA) are protozoa distributed in different environments and are responsible for
variousinfectionsin humansandotheranimals.Acanthamoebag widelydistributedFLA, is foundin a

wide variety of habitats, including a wide variety of environmental water sources, soil, dust, and even
the nasal mucosa of individuals. Some pathogenic Acanthamoeba species have caused various severe
infectionsin humansandanimals.Amongthesejt causesAcanthamoeberatitis(AK), whichcanlead

to eye loss, granulomatous amoebic encephalitis (GAE), which is usually fatal, cutaneous lesions, and
lunginfections.Thisstudyaimedto investigatahe presencef Acanthamoebin variousenvironmental

water samples in Tokat using the culture method and assessment of the pathogenic potential of
Acanthamoeb#solatesbyin-toleranceassayA total of 50 environmentalvatersamplesverecollected

within the borders of Tokat province. The collected water samples were planted-ontrient agar

(NNA) plates after the filtration process. The osmo/thermo tolerance method was performed on the
Acanthamoeba isolates detected positive in culture to determine their potential pathogenicity. After
filtering the collected water sample, Fipdsitive was detected in 42% (21/50) of samples in culture.
Additionally, freeliving Strongyloidegype larvae were detected in 9 samples in the culture plates. Of
the water samples detected as FLA positive, 6 were irrigation canal water, 5 were river water, 3 were
running water, 2 were natural spring water, 2 were pool water, 2 were waterfall water and 1 was lake
water. Acanthamoeba was detected positive in 9 (18%) samples, which were positive in culture and
evaluated according to Page's morphological criteria. The pathogenic potential of the strains in
Acanthamoebositive water samples was evaluated by observing their proliferation on NNA plates
during exposureo varying mannitolosmolaritiesand temperaturesAll nine Acanthamoebdgositive

isolates were grown at 30 C and 0.5 M mannitol. Five Acanthamoeba isolates were grovihaaidi2

1 M mannitol. This study is theest report showing the distribution of Acanthamoeba in various water
resourcesn Tokatprovinceandconfirmsthatisolateswith high pathogenigotentialin environmental
watersampleghat mayposea risk to humansmayposea risk to humansn contactwith water.Further

research is needed to determine the prevalence of pathogenic Acanthamoeba from various water
sourceghat mayposea risk to humansn Tokatprovince.

Keywords:Acanthamoeba, Environmental water samples, Culture, Tolerance asday,

**Note: This studywasfundedby TUBITAK 2209A University Students Research Projects Support
Program (Project Numbe919B012214424).
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Abstract

This study investigated the landslide event that occurred on 04 February 2024 in Giinebakan village in
NiksarDistrict of Tokatprovince locatedin our country'sCentralBlack Searegion.Glinebakarvillage

has an economy based on agriculture and animal husbandry and has roads paved with concrete and
cobblestonesTheregion'sclimateis influencedby the BlackSeaandrainfall is generallyconcentrated

in the winter months. Geologically, the region is located in the North Anatolian Fault Zone, where
PermoTriassicagedTokatGroupmetamorphiteare found.Theheightofthestudyareais 1040meters

above sea level, and the slope orientation is southwest. As a result of the field investigations of the
landslide site in Glnebakan village, it was determined that the landslide developed as a complex
landslide with a width of 80 meters, a length of 130 meters, and a drop of 8 meters. The direction of
movement of the landslide was determined as southwest. In addition, water outflows in the landslide
area and their effect on ground motion were observed. As a result of the landslide, 13 houses and 1
mosque were badly damaged, and there was no loss of life. Due to the landslide, 77 houses, 4
workplaces, and 15 barns were severely affected, and structural cracks and deformations due to
settlementvereobservedn somehousesdn thevillage. It wasobservedhat safetymeasuresveretaken

for 77 houses that required urgent evacuation in the landslide area. It was determined by Tokat AFAD
that the houses evacuated due to the landslide should be relocated, and site selection will be made
accordingto Circular No.3003.Asaresult,thedamagecausedythelandslidehasbeenassessednd

site selection studies have been initiated for dwellings requiring relocation. It was also stated that
controlsurveyshouldbecarried out,andobtainingapprovalfor generallife impactwasrecommended.
Keywords:Landslide, Prevent, Glinebakan (Niksar)
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Abstract

Theinventionis abouta respiratordevicethat preventprematureretinopathy(PR),whichcausewision

lossin babiesby preventinghe excessivexygersupplyof mechanicalientilatordevicefrequentlyused

in cases of premature babies with oxygen warning system. A device perfoms amtijgiedtion is

called a mechanical ventilator device. Ventilator and respiratory are used in the same meaning.
Meaning of these words in Turkish are inhalator or respirator. Besides pathogenesis is not fully
understood, premature retinopathy (PR/ROP) is a multifactorial disease that concerns with the retina
and is seen in premature babies and develops as a result of abnormal proliferation of immature retinal
vesselsAlthoughthe bestknownfactorsin pathogenesiare oxygerntherapyandimmaturity, manyrisk

factors such as RDS (respiratory distress syndrome) development, perinatal asphyxia, sepsis,
intraventricular bleeding, apnea attacks, and acidosis are responsible for the development of
RetinopathyWith theimprovemenof theconditionsin neonatalunits,increasingthe chancef babies

living increases the incidence of PR. Considering the very low birth weight number and survival rates
in our country, it is seen that there will be more than 1600 advanced stage PR cases every year.
Premature apnea is a developmental disease of premature babies and is associated with immature
respiratory system control. Its defined as respiratory arrest 20 seconds and overt 20 seconds in babies
less than 37 weeks old. The frequency and severity are inversely proportional to gestational age and
often affect babies below 1000 g. Mechanic ventilator device is used in case of premature apnes,
premature babiesds medical condition etc.of There
PRandthedurationof oxygerntherapy.Withthe careful applicationand monitoringof oxygensupport,
thefrequencyof severdcROPdecreasedignificantly.Prematureretinopathy(PR/ROP)s a proliferative
vitreoretinopathythat occursin prematurebabiesandcanresultin blindnessWhileabout90%of PRN

is decreasingyitself, lessthan 10%progressresultingin retinal detachmenandultimatelyblindness.

In currentventilator/ respiratordevicesthe oxygensettingis manuallyadjustedby the nurseand must

be lowered end of aspiration. There is no warning system and time adjustment for reducing oxygen
levelsanddifficulty in adjustingoxygerievelsin thesedevicesTheinventionis abouta ventilatordevice

that has digital display, adjustable oxygen rate, adjustable time and warning mechanism to eliminate
the disadvantages mentioned. The oxygen amount in the system is adjusted by at least one valve at the
end of the oxygen outlet line. Valves which are opened and closed according to the commands coming
fromthe softwareallow moreor lessoxygenoutputby closingor openingto adjustthe oxygenguantity
dosageOr it shutsdowncompletelyandstopsthe oxygenoutput.Valveopeningcanbe controlledwith

the interface to be used by the user throughstireen. TR2018/06957A Method of Adjustment of
Oxygen Content and Warning System in Mechanical Ventilator Device for Preventing Premature
Retinopathy. Legal Status: Grant decision has been given as a Utility Mog&l0$h2021

Keywords: Mechanical Ventilator Device Neonatal Intensive Car Unit, Oxygen Premature
Premature Retiopath
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Abstract

One of the more straightforward methods to understand the impacts of climate change on hydro
meteorological variables is the use of trend analysis techniques. However, while the literature often
focusemnmonotonicchangesthelong-termvariationsin thehighandlow valueswhichare indicative

of floods and droughts, have not been sufficiently explored. The objective of this study is to investigate
the effects otlimate change on the low and high values of monthly, seasonal, and annual total
precipitation using an innovative trend analysis method that facilitates both visual and linguistic
analyses. For this purpose, precipitation data from the Radcliffe Meteorological Station in Oxford,
England, spanning the period 178823 has been utilized. The findings of the study indicate a
decreasing trend in high values during July, as well as the summer and autumn seasons, and a
decreasing trend in low values during the months of July and November, and the autumn season.
Conversely, an increasing trend in annual low values has been observed during December, January,
and March, and the spring season. Furthermore, apart from the months of June, July, September, and
November, an increasing trend in high annual precipitation values was detected in other months and
also during the winter and spring seasons. A general assessment suggests that the increasing trend in
highvaluesacrossmostmonthscouldbeconsiderednindicator of anincreasingfrequencyof flooding

events irengland.

Keywords:ClimateChange InnovativeTrend AnalysisPrecipitation, TrendAnalysis
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Abstract

Supply chain sustainability refers to the management of the process by incorporating environmentally
and socially responsible practices throughout the entire supply chain, from the procurement of raw
materials from suppliers to the delivery of the final product to consumers. This approach recognizes
that both economic, social, and environmental factors are interconnected and aims to minimize the
negative impacts that may arise throughout the process while encouraging positive contributions to
society. The use of artificial intelligence in sustainable supply chain management has become
increasingly important in recent years. By harnessing the power of big data aralgtied artificial
intelligence, companies can optimize their supply chain operations, improve performance, and drive
sustainable practices. This technology enables companies to makdridata decisions, automate
processes, and identify patterns and anomalies in real time. In addition, artificial intelligence can help
reduce waste, improve resource allocation, and minimize environmental impact. With the ability to
analyze vast amounts of data and make accurate predictions, artificial intelligence can help identify
areas for improvement, optimize routes and transportation, and reduce carbon emissions. The use of
artificial intelligencecanmakesustainablesupplychainmanagemennoreefficient,costeffectiveand
environmentally friendly. In this study, systematic literature review on artificial intelligence
techniquesvhicharedusedn sustainablesupplychainmanagemeris conductedBasedntheanalysis

of the literature, we define a research agenda that synthesizes key trends and promising research
opportunitiesandthushighlightareaswheremoreartificial intelligencetechniquesre neededo foster
sustainable supply chain managemenmriactice.

Keywords:Sustainablesupply ChaipArtificial Intelligence LiteratureReview
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Abstract

BursaOrganizedndustrial ZoneqOlZs)are a significantcomponenbf Turkey'sndustrial production

and economic development, requiring substantial consumption of natural resources and energy to
sustain their operations. Factors such as globalization, population growth, and climate change have
made sustainable resource management an extremely critical issue today. This study focuses on
forecasting the electricity, natural gas, and water demands over the next three years for five industrial
clusters within the province of Bursa, using the HWihters forecasting technique based on
consumption data from the past five years. The-WMbitters method is a robust statistical approach

that analyzes seasonal variations and trends in past consumption data to accurately predict future
consumption amounts. This method provides reliable projections for strategic planning and
sustainabilityefforts. Theaveragemonthlyconsumptiornevelsfor electricity,water,andnatural gasfor

the included OlZs are 31,591,732 kWh, 64,965 m3, and 4,118,048 dsms3, respectively. Electricity
consumption is projected to continue increasing across all OlZs. While water consumption trends are
expected to increase over the next three years
no increase, with some periods even indicating a decline. Natural gas consumption data exhibits
stronger seasonality compared to other categories and follows a more horizontal trend. This study
highlights the importance of proactive approaches in managing energy and natural resource demand
in industrial sectors providinginsightsinto howglobal sustainabilitygoalsalign with thespecificneeds

and dynamics of local industrial ecosystems. The findings of this study will not only guide more
sustainable industrial practices through pohloyaking but also encourage proactivesponses to
challenges such as resource scarcity and environmental impacts. Therefore, this research is expected
to be a valuable resource for policymakers, industrial stakeholders, and scientists researching
sustainabledevelopment.

Keywords:ResourceScarcity Demand Forecastingustainability

22


mailto:ebru.aksoy@btu.edu.tr

International Congress on Information Technologies in Medicine, Pharmacy,
Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)
Tokat - Turkiye, May 08-10, 2024

Examination of the Morphology of the Hyoid Bonein Autopsy Cases: Preliminary
Findings

Berna Dogart, Ahmet Depreli?, Sadik Bugrahan Simsek, Merve Nur Ozgert, Betul Kubra
OrgeV?, Sefa Sonmez Huseyin Ugur Bakar? , Mert Nahir *, Hilal Irmak Sapmaz®

Tokat Gaziosmanpasa University, Faculty of Medicine, Department of Anatomy, 60100, Tokat,
Tarkiye
2Forensic Medicine Institute, Tokat Forensic Medicine Branch Directorate, 60100, Tokaye

*Corresponding authormail: hilal.sapmaz@gop.edu.tr

Abstract

The hyoid bone, located in the neck region between the base of the tongue and the thyroid cartilage, is
a small Ushaped bone connected to various muscles and ligaments. Comprising four main parts: a
body, two greater horns, and two lesser horns. Knowledge of the hyoid bone's morphological features
is critical in forensic medicine, especially regarding an individual's age, sex, and ethnicity. This study
focuses on the anatomy and morphometry of the hyoid bone, which is significant in forensic sciences.
The measured parameters include the hyoid bone's weight, volume, circumferential length, inner and
outer widths and lengths, corpus thickness, and the distances between the greater and lesser horns.
Excluding hanging cases, this study examined the hyoid bones of 20 male individuals. The average
values were found to be weight 4.60+0.42 grams, volume 3.25+0.23 cm3, circumferential length
84.46+5.83nm,outerwidth 34.43+5.25mm,innerwidth 32.53+4.75mm,innerlength26.25+4.37mm,

outer length 27.93+4.2%m, corpus thickness 5.16+0.73 mm, hyoid angle 36.22+1.03 degrees, the
distance between the right greater and lesser horns 25.16+3.63 mm, and distance between the left
greater and lesser horns 25.15+3.62 mm. Our preliminary findings indicate that the measurements of
the hyoid bone positively correlate with height and weight (p&lIt;0.001). Our study is in progress to
create a larger data set including both sexes. Thus, we plan to contribute to determining reference
values for the hyoid bone differentiated by age, heightsard

Keywords:Hyoid Bone Autopsy Morphometry Sex Age Height
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Abstract

Activation functions and normalization processes are essential to the architecture ohedeap
networks, significantly affecting both model convergence and generalization capabilities. Activation
functions introduce necessary nlimearity, enabling networks to learn and execute complex tasks. In
contrast, normalization techniques stabilize the learning process and expedite training. This study
examinesheimpactsof varyingthesecrucial componentin the MobileNetV2modelusingthe CIFAR-

10 dataset, aiming to optimize neural network performance and offer insights for more efficient and
resilient applications. Additionally, this research acts as a foundational step towards hyperparameter
optimization, a key aspect of model refinement that substantially improves efficiency and accuracy. By
systematically altering activation and normalization techniques, this investigation not only sheds light
on their individual impacts but also sets the stage for future work on adaptive hyperparameter
configurations.Thisanalysisunderscoreshe profoundinfluenceof thesetechnique®n neuralnetwork
performance, suggesting that more nuanced adjustments could significantly enhance model efficiency
and robustness.

Keywords:Deep Learning, Activation Functions, Normalisation Techniques
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Abstract

Sugarbeetproductionplaysanimportantrole in Turkey'sagricultural-basedndustrial productionand

is of strategic importance worldwide. This means that the economic, social, and environmental aspects
of growingsugarbeetdirectly affectall sectorsof society Astheworld'spopulationgrows,thedemand

for foodincreaseeveryday.Reducingnput pricesandincreasingglobal productivityare asimportant

as increasing agricultural areas. One of the most effective solution methods for this is to recognize the
problem and intervene in a timely awdrrect way to prevent application errors. Since sugar beet
production areas in our country are generally scattered and fragmented, digital agriculture is gaining
importance for the control of production in different places. Digital agriculture is one of the
technologicainnovationghat providesa significanttransformationin agricultural irrigation practice.
Theintroductionof sensorhiasenableda morepreciseandresponsivapproachtoirrigation, allowing

for a more accurate assessment of plant water requirements. This contrasts with traditional irrigation
methods, which are often based on predetermined schedules or water levels. Water is irrigated
directly to the plants when they need it thanks to this technology, which continuously measures the
moisture contendf the plantsin thesoil. Theuseof digital agriculture allowsfor the moreefficientuse

of water, reducing the amount of water wasted and increasing the sustainability of agricultural
production. We collectedatafor our studyutilizing soil moisturesensorsyirtual stations,and open

field stations.The collected data was monitored and assessed both immediately and afterwards, and
recommendations (for fertilization, spraying, and irrigation) and warnings (for illness, storms, and
frost forecasts) pertaining the significantdatawereimplementedThe2022studywasconductedat

the Kayseri Seker Trial and Demonstration Location. The irrigation formula employed was
ETc=KcxETo. In analyzing the ETo values relevantirtggation issues, two approaches were
employed: one method used-yfar meteorological data averages (replicate parcels) from the
Directorate General of Meteorology and the climate station. The yield and technological quality of
beet were studied in relation to parameters including polarity levels and -@ptao nitrogen.
Compared to the amount of water applied to the replicate parcels, the amount of water applied to the
digital agricultural parcels decreased by approximately 10%. Comparing digital agriculture to the
witness parcel, the average yield kg/da increased by nearly 8%. The amount chmiplvanitrogen

was found to have decreased by about 30%. The amount of sugar collected per decare increased by
about 3% in spite of the variations in the amount of water applied. These findings highlight the
significance of providing the plant with the appropriate amount and timimgatsr.

Keywaords:lrrigation, Digital Agriculture, Sugar Beet, Alpkamino Nitrogen, Sustainability
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Abstract

Thetechnologicahuality of thesugarbeetis asimportantastheyield anddependenmolassegorming
ingredients, primarily alphamino N. The increase in sugar content is not only due to increased root
yield, butalsorequiresintensefocuson root quality. Toincreaseroot quality, primarily alphaaminoN

level, which is directly correlated with fertilization and irrigation practices, should be decreased. The
trial was planned to examine the effect of different nitrogen (N) doses on sugar beet under drip
irrigation and sprinkler irrigation conditions. Excluding the control plots, 60 kg N/ha (13.24.12 +
10%S)compoundertilizer wasappliedat sowingto all applications.Theremainingpart of N fertilizer

was given in 2 parts as CAN and ammonium sulphate In this regard, P requirement was met at the
dressing application; K was completed as K2S04 at 1hke intermediate anchor. During the
development, necessary control was made against diseases, pests and weeds. Leaf samples were taken
from all plots to assess the effect of N doses under drip and sprinkler irrigation conditions and results
obtainedwereevaluatedseparatelyUnderdrip irrigation conditions therewasa positiverelationship
betweereafN contentandP andK contentsA positiverelationshipwasalsofoundbetweersugarbeet

yield (t/da) andleaf N content.Positiverelationshipshetweeralphaaminonitrogen,potassiun(K) and

leaf N, P, K contents were also determined. There was also an observed increase in the contents of P
and K in the leaves, parallel to the increasing N doses. This increase indicates that other critical
nutrientsnecessaryor thegrowthof thesugarbeetplantwerealsoaffectedandtheincreasingN doses
influenced the uptake of P and K in sugar beets. Correlation analyses were conducted to determine the
relationship between increasing N dosexl sugar beet leaf nutrient contents with yield and some
quality parameteraindersprinklerirrigation conditions A positivecorrelationis foundbetweereaf N

content and P and K contents. In this context, there is a signifietionship between increasing N

doses and polarisation. Additionally, it is worth noting that alpha amino nitrogen and potassium (K),
were found to have a negative correlation with polarisation. The results of the sprinkler irrigation
conditionsweresimilar, with an observedncreasen leaf N contentirom NO (0 kg N/ha)to N4 (240kg
N/ha).Significantrelationshipswverefoundbetweertheleaf nutrientcontentof increasingN dosesand

sugar beet yield and quality parameters in both irrigation conditions of the study. The study
demonstrated the need for careful adjustment of N doses to maximize sugar beet quality and yield.
Correlation analyses were conducted to determine the relationship between increasing N doses and
satellite imagery. The observations made from the satellite can only be made N content since the
multispectral wavelengths permit the observation of N contents. The results were similar with an
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observed increase in leaf N content from NO to N4, where leaf N contents increased. The thals will
also continued for the next year to validate results in different areas and production seasons. Scoring
will be based primarily on root quality and yield estimated through satellite observations. Integrating
satellite control into the incentive system will enable farmers to follow the guidelines more carefully.
Keywords: AlphaAmincNitrogenous Irrigation,  Fertilization  Programming Sustainable
Agricultural Production
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Examination of the Distribution of Pure Scots Pine Stand@ Zigana Forest
Management Directorate Accordingto Slopeand Aspect Groups
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Abstract

Scots pine is the pine species with the widéesdtibution area in the world. Therefore, it adapts to
different growing environments. It is possible to see the species in different aspect and slope groups,
especially in the Eastern Black Sea region. In this study, it was aimed to examine the distribution of
pure Scots pine stands in Zigana Forest Management Directorate in different slope and aspect groups.
For this purpose standbasemapswereusedas material. Aspecigroupswereclassifiedasnorthaspect

and south aspect, and slope groups waassified as flat, slightly sloping, very sloping, steep, very
steep and cliff, and it was determined how the distribution of the Scots pine species changed according
to these criteria. As a result of the study, considering the slope degrees, the Scots pine species Zigana
showed the highest distribution in the very steep slope (1594.45 ha.) class in the Forest Management
Directorate. Later, it was determined that there was a distribution in the form of steep (1250.75 ha.),
very sloping (26.34 ha.) and cliff (6.4 ha.), respectively. Additionally, there is no spread of Scots pine
in flat and slightly sloping areas. Finally, considering the aspect groups, it was concluded that the
highest distribution was in the southexspects.

Keywords:Aspect, Scots Pine, Slope
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Abstract

Introduction and aim: Hepatitis C virus (HCV) infection is a major public health problem worldwide.
According to the World Health Organization, approximately 242,000 people died of Hepatitis C in
2022, the vast majority of whom had cirrhosis or hepatocellular carcinoma. HCV is currently
diagnosed in two ways: serologic detection of -&iflV antibodies and molecular detection of HCV
RNA. Many different subtypes of HCV, genotypés 4re common worldwide. HCV genotyping is
crucial for the prognosis of Hepatitis C infection, response to treatment, and epidemiologic
investigations. Our study aimed to evaluate HCV genotype distribution in patients with chronic
Hepatitis C infection.

Materials and MethodsAnti-HCV, HCV RNA, and HCV genotypes were retrospectively analyzed in
patients whose serum samples were sent to the 1
University Research and Application Hospital between 2022 and 2024 with suspicion of Hepatitis C
infection. Of the 41,785 patients tested for @V, 445 were positive and included in the study.
Anti-HCV was tested by ELISA (Cobas 6000, Roche Diagnostic, ABD), HCV RNA viral loads were
determined by Real Time Polymerase Chain Reaction (Cobas TagMan 48, Roche Diagnostic, ABD)
and HCV genotypes by LiPA system (Line Probe Assay; AMPLIQUALITY-TISCVAB
Analitica, Italia).

Results:Of 445 antdHCV positive patients, 138 were male (31%) and 307 were female (69%). When
the clinics to which the samples were sent were analyzed, 295 (66.292 %) of the samples were sent
from outpatient clinics, (13.56(%) Infectious Diseases, /(28.14%) gastroenterology, (7.12%) internal
medicine and (51.18%) other) 126 from clinics and 24 from intensive care units. HCV RNA was
positive in 26 of 445 antiCV positive patients. Genotype 1b was detected in 50% (n= 11), genotype
la-lb in 23% (n= 5), genotype &b in 4.5% (n= 1) and genotype 4a in 4.5% (n= 1) of these 26
patients.

Conclusion: Genotype 1 has a global distribution and accounts for the majority of cases in the
Americas, Europe, Australia, and Japan, while genotype 1b is most common in Europe and Asia. In
this study, accordance withthe literature, genotype 1b was the most prevalent genotype among
Hepatitis C infected patients in our region. In conclusion, studies examining the distribution of
genotypes are considered to be important because genotype determination can guide prognosis
follow-up and antiviral treatment selection.

Keywords:Hepatitis C, genotype 1b
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Abstract

Plodia interpunctella is an important storage pest and controlling this pest in warehouses is very
important for the health of stored products. Many control methods have been applied against this pest,
but new and environmentally friendly nanotechnological applications have not yet been developed for
this pest. This study involves the synthesis of silver nanoparticles (AgNPs) from the aqueous extract of
horse chestnut tree leaves and the effectiveness of this synthesised product in the control of this pest.
The characterisation of the synthesised nanoparticles was confirmed by a series of physical and
chemical analyses (UVis, FFIR, XRD, SEM, TEM, EDS). It was determined that the synthesised
AgNPs were approximately 13D nm in size, round in shape and showed a cluster structure. In order

to evaluate the efficacy of the synthesised AgNPs as insecticides against the 4th instar larvae of this
pest, spraying method was preferred. At the end of an experimental process in which 5 different doses
(25, 50, 75, 100, 125 ppm) prepared for this purpose were evaluated in terms of insecticidal activity,
mortality ratesweredeterminedandtheresultsweregraphed Accordingto theresultsobtained at the

end of the 5th day, 100% mortality rate was reached ahitfigest dose, and it was observed that the
mortality rate decreased with decreasing doses. According to the results, the synthesised AgNPs is
highly effective against this pest and will inspire similar nanotechnological studiesfituhe
Keywords:GreenSynthesisAgNPs, StoragBest PestManagementinsecticide.
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Abstract

The therapeutic use of plants has been documented for centuries in various cultural contexts and in
the modernpharmaceuticaindustry. Scientificresearchhasdemonstratedhe efficacyof plantbased
treatmentsand thereis growing evidencedor the useof numerousplantsin the treatmentof disease.
Theuseof plantsin moderndrug designremainsa popular approach.Theflora of Turkeyis of great
importancefor the conservatiorof natural life and maintenanceof diversity, reflectingthe country's

rich biodiversity and the uniqueness of its ecosystems. The endemic Scorzonera Semicana plant is one
example of this. The status tifese plants as endemic or not was confirmed with the help of
BizimBitkiler (ttps://bizimbitkiler.org.tr/list.ntml Makbul, S. (2012)). In the 21st century, the
development of domestic and national medicines is a key target. In order to support national
pharmaceutical industries, countries give importance to drug design studies, using their own domestic
resources. By determining the diseases associated with endemic plants growing in a country, the
preliminary step of establishing domestic and national drug design for these diseases can be achieved.
In this context, the relationship of Scorzonera semicana, which belongs to the Asteraceae family, with
diseases was determined with the help of DLAD4DiseaseList Automatically Derived For You
(http://dlad4u.zhangab.org/index.phjp  The analysis revealed that Scorzonera semicana was
associated with 10 diseases. The diseases ident.
AMyel oi do and ALung Neopl asmso. |t i s hypot h
phytochemicals/compounds of this plant may be utilised in drug design by investigatimgecular
mechanismlt is postulatedthat supportfor drug design may be provided by determining plant
compounds belonging to the same molecular mechanism as the drugs used in the treatment of these
diseases.

Keywords:DLADA4U, Endemik, Scorzonera SemigaizimBitkiler
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Categorical Data Clusteringto Detect Outliers
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Abstract

In order to ensure the correctness and dependability of the data set, identifying outtiatsgarical

data sets is a crucial stage in the modeling and data analysis processes. Data points that substantially
deviate from the overall data structure are known as outliers, and they can skew the outcomes of
analyses. As a result, it's critical to appropriately recognize and deal with these anomalies. By
assembling data points according to their commonalities, clustering techniques are utilized in outlier
detection. The data set's natural categories are found by these algorithms, which then classify non
conforming groups or those with very few data points as outliers. In particular, outlier detection in
categorical data is frequently accomplished using algorithms lieoldles, ROCK, STIRR, and
DBSCAN. These methods efficiently detect outliers in categorical data sets by employing various
strategies and computational techniques. Selecting the best approach based on the needs of the data
setsis essentialsinceeveryalgorithmhasadvantagesnd limitationsof its own. Thisstudyhaslooked
closelyat thesignificanceof this processn dataanalysisaswell ashowthesealgorithmsmaybeutilized

to find outliers in sets of categorical data. The frequency of values for the dependent and independent
variableshasalsobeenusedto comparethe effectivenesef thesealgorithmsin detectingoutliers. This
approach will help identify the best outlier identificatieechnique

Keywords:Data Mining, Categorical Data, Outlier Detection, Clustering Algorithms
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Plant Growth-Promoting Rhizobacteria (PGPR) Enhances Singland Combined Salt
and Drought Stressesn Tall Fescue
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Abstract

Abiotic stressessuchassalt anddrought,causeenvironmentaproblemshat havesignificantnegative
impactsonplantdevelopmeraindagricultural productivity.Severainvestigationdiavehighlightedthe

crucial role of plantgrowth-promoting rhizobacteria (PGPR) in minimizing these adverse affects. The
aim of this study was to determine the effect of PGPR on germination and seedling growth parameters
of Festuca arundinacea (tall fescue) under single and combined salt and drought stresses. In the study,
thetreatedwith selectedlifferentpotentialPGPRIin threestrainscombinationdacteria(P. fluorescens

AR-9, B. subtilis ARL7 and R. erythropolis AR9) or nontreated plants under single and combined

salt and drought stresses were assessed via measuring germination rate and seedling growth factors
includingthelengthof radiculaandplumula,thefreshweightof radiculaandplumula,in a salinityand

drought sensitive tall fescue cultivar called 'Grande'. The restitsved that the exogenous treatment

of the PGPR increased resistance to both single and combined salt and drought stresses in tall fescue
plants, compared to the control. The results of this study suggest that this technique could be used to
reduce the negative effects of the salinity and drought stressesfastaié.

Keywords:Bacterium Forage Crop Salinity StressSalt StressStress Physiology
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Dural Septation Variation in the Jugular Foramen: A Cadaveric Study
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Abstract

Thejugular foramenis a passagéormedbetweerthepetrouspart of thetemporalboneandtheoccipital

bone at the skull base. This passage is important because it contains neurovascular structures such as
the IXth, Xth and Xlth cranial nerves, jugular internal vein and ascending pharyngeal artery. The
dura mater forms dural septations that surround, protect and separate the structures in this passage.
Dural septums can separate the structures individually or by grouping them with different variations.

In this case, a dural septum separating the IXth cranial nerve from the Xth and Xlth cranial nerves
was found in the jugular foramen during routine head dissection of-ge&#dold male cadaver.
Because of the interaction of the septum with other anatomical structures, it will be useful for
clinicians to know the variations in surgical procedures to be planned iretiisn.

Keywords Jugular-oramen Dural septation, Cranial nerve, Variation, Cadaver
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Abstract

In recent years, environmental pollution is a serious problem all over the world, increasing day by day
with the rapid population growth, urbanization, technological development and the emergence of new
industrial areas. Heavy metal ion contamination in water resources is one of the most striking issues
amongenvironmentapollutants.Theincreaseof heavymetalionsin wastewatecausesontamination

of clean water sources. Although heavy metals are a component of nature and the human body, they
cause physiological and neurological disorders in the human body because they are not broken down
and becoméoxic at high concentration values. The contamination of heavy metals, especially in water
resourcesandthecleaningof theseresourcesequire expensivand complexstudies Thereforejn this

study, the capacity of high internal phase emulsion templated polymers (PolyHIPE) to remove heavy
metals from wastewater was investigated. Firstly, styrene agtthy2 hexyl methacrylate monomers
were synthesized in the presence of divinyl crosslinker. The porosity and surface area of the PolyHIPE
structures were increased by adding carbon nanofibers to the medium during synthestisicTimal
characterization of polystyrene based PolyHIPE structures was determined by foruier transform
infrared spectroscopy, morphological characterization by scanning electron microscopy (SEM), pore
volumeandsurfaceareaof porousstructureswveredeterminedy BET analysis SEMimagesconfirmed

that the synthesized PolyHIPE structures exhibited an interconnected hierarchical ultroporous
structure. In the second stage, the capacity of the ultraporous structures to remove Cr (VI) metal from
wastewater could not be determined. The synthesized polyHIPE structure was treated into the solution
containingCr (VI) by batchmethod Theadsorptioncapacityof thepolyHIPEstructureof Cr (VI) metal

was determined by UVIS spectrophotometer by taking measurements every hour from the beginning
to the end of 6 hours. The results showed that CNF reinforced polystyrene based polyHIPE structures
can be used as a good adsorbent for the removal of chromium (VI) ionwdisiawater.

Keywords PolyHIPE, PorousPolymer Heavy Metal, Cr (VI), Water Treatment Heavy Metal
Removal
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Abstract

Wildfiresposea significantthreatto ecosystemsyildlife andhumanlife aroundtheworld. Traditional

methods of detecting, monitoring and fighting these fires have limitations in terms ofedfieiethcy

and safety. In recent years, the integration of unmanned aerial vehicles, commonly known as drones,
hasemergedisa promisingsolutionto improveforestfire managemergtrategiesThispaperprovides

a comprehensive overview of thgplication of drones in different phases of forest fire management,
including detection, monitoring and suppression. The focus is on the use of drones equipped with
advanced sensors such as thermal imagers, ‘sp#éictral cameras and LIDAR technology for early
detection of forest fires. These drones enable rapid and accurate identification of fire outbreaks,
enabling timely response and containment efforts. In addition, the paper explores the use of drones for
real-time monitoring of fire behavior, fuel load assessment and perimeter mapping, providing
invaluable data for fire management teams to develop effective suppression tactics. It also examines
theintegrationof dronesinto firefighting operationshighlightingtheir role in aerial retardantdelivery,
controlled burns and podire damage assessment. The paper discusses the technical considerations,
regulatory challenges and operational best practices associated with the use of drones in wildland fire
scenarios. Through a synthesis of current research and case studies, this paper highlights the potential
of drone technology to revolutionize wildland fire management practices. By increasing situational
awarenessmprovingresponsaimesandreducingrisksto personneldronesoffer a costeffectiveand

scalable solution for fighting wildfires in a variety of environments. However, the successful
implementation of dronbased systems requires interdisciplinary collaboration, stakeholder
engagement, and a willingnesdearn.

Keywords Forest fire, Drone, Remote Detection
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Abstract

In recentyears,issuessuchas food security,economicstability, and populationnutrition havegained
significant importance in many countries, highlighting the crucial role of crops and plants,
fundamental factors in these issues. Regional conflicts that have emerged recently have brought to
light the critical role of agriculturein global food trade andinternationaleconomiesilt is inevitable

for countriesto producefood of high quality and yield, givenits importance.Consequentlyartificial
intelligence (Al) technologies have been playing a pioneering role in the development of precision
agriculture in recent years. In particular, computer vision systems are being used to detect leaf
diseases in plants and take necessary interventions accordingly. In this studyf-ttatart deep
learning models were utilized for diagnosing plant diseases. Five deep learning models were
employed to classify plant leaf diseases with the highest accuracy, namely ResNet, GooglLeNet,
MobileNetV2, EfficientNetB7, and MobileNet. In experimental trials, these models achieved accuracy
values of 98%, 96%, 82%, 94.66%, and 96.88%. respectively. The ResNet model, which @mzhieved
highestaccuracy Additionally, this modelachievedan overall accuracyof 98%across all classes. The
evaluations conducted demonstrate that deep learning models can be effectively utilized for the
classification of plantliseases.

Keywords: Pre-trained CNN Model Agricultural Technology, PlantDisease DiagnosjsLeaf
Classification ResNet
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Ozet
Son yéllarda, teknolojinin hézla geliki v ve e
°Tretme s¢re-lerinde °nemli deji ki klikler meyda
geliktirilen °jJretim materyallerinin ejitim ¢ze
Gelenekset ] i @ n tma m& 5 & fa@bilimleri derslerindemayozbdlinmegibi k a r mhbiyoléjik
s¢re-lerin °jretilmesi ggeselliekl e méniénl @§e kakima
y°ntemler, ©°zellikle g°rsel ve dokunma yolu ile
karmakéekl|l éjée ve soyutluju, ©°Jrencilerin konuyu t
°7 renme motivasyonlaréné ve akademik bakar el ar ¢
t emel amacé, 7. seneéf fen bilimler:i dersindeki
°fTrencilere derinlemesine bir ©°Jrenme deneyi mi
yontemi olan én tes on t est kontrol grupl u denesypmddast bir d
kontr ol gruplu model de, y a buuBur. Gruplard Owlaneygrubal0 ol ukt u
kontrol grubu olmak tGzeretoplam20 k i K iod urk makt adeéer . Deney grubund:
evreleri konusu geliktiril ense@elenelsenodelolana b ke aty a mi [
yontemiile a n|l at éHemi&i kgtu@a da deney® nc e s i ve deney sonraseé
hazérl anan bakareé testd.i uygul anméxkt er . El de edi
edilen verilere g°re; deney grubundaki °Trencil
bakaré artékée yakadéklareé g°r ¢l mektedir. Bu, de
s¢recini ol uml u y°nde etkiledijini vV e bakar e
grubundaki ©°jJrencilerde g%zl emlenen mini mal defj i
ejitim yakl akwunl qaquléaamark t°anceami .ni
Anahtar Kelimeler:3 D, ¥Jretim Materyalii, Mayoz B°Il ¢nme, 310

3D Teaching Material for Educational Purposes the Effect on Academic Achievement in Science
Course

Abstract

In recent years, the rapid development of technology and innovative approaches in the field of
education have brought about significant changes in learning and teaching processes. This paper
examines in detail the effects of instructional materials developed with 3D printers on education. In
traditional educational settings, the teaching of complex biological processes such as meiosis in 7th
grade science classes is usually limited to text anddiwensional visuals. These traditional methods

are inadequag, especially for visual and kinesthetic learners. The complexity and abstractness of the
subject makes it difficult for students to fully grasp the subject, which can negatively affect their
learning motivation and academic achievement. The main purpose of our research is to provide
students with an hdepth learning experience to make sense of meiosis in the 7th grade science
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course. The method of the study was designed in an experimental design witkppsttest control
group, which is a quantitative research method. In the prgiesitest control group model, there are
two groups formed by random assignment. The groups consist of a total of 20 people, 10 in the
experimental group and 10 in the control group. In the experimental group, the subject of the stages of
meiosis was taught with the developed teaching material, while in the control group, the traditional
model was taught with the lecture method. In both groups, achievement test prepared by field experts
was applied before and after the experiment. The data obtained were analyzed with SPSS program.
According to the data obtained, it is seen that the students in the experimental group experienced a
greater increase in achievement compared to those in the control group. This shows that the
educational material used in the experimental group positively affected the learning process and
increased the achievement levels. The minimal change observed in the students in the control group
emphasizes the importance of more innovative and interactive educational approaches in the
experimental group.
Keywords:3D, Teaching Material, Meiosis, 3D Printer
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Ozet
Knsanl ek tarihi boyunca tarémsal cretim en °nem
drinveyiksekverimh e d e f | é&dnimirdisetr a r éyapdyaekdu y g u | aileneefindilik @
créen kalitesi arttéerélmaya, insan kaynakl|l & hat al
edil meye -aleéekeélmaktader. Hassas tarém wuygul am:
ilaglama gibi i K | eynd @ & | rgiadk madiyetleri a z a | t &dvréeye iam zarar da en aza
indiril mektedir. ¥zellikle créenlerde meydana g¢g

edilebilmess ayesi nde ¢r¢nde yakanacak kayeéeplar be¢gyek ©
cokk at mypapaysniraj | a k & h & @ birenhakiree} g r e nydrgemidirve bircok alanda

ol duju gibi, tarém alanénda da et kil uygul amal e
ol dujunda, evri ki mli sinir ajlaré (CNN) en iyi !
ile elmabitkisininy a p r a k | haarsét espitedimeye a | & Kk KIKneérkkalgé&t al ek t ¢r ¢n ¢
ve kara |l eke) ve sajleéekle yapraklarén ol duju, é -
CNN model |l eri e] iktarlkn® lka K tpéerréflomeénxatnésrl.ar &

Anahtar Kelimeler-Der i n ¥J r en me, Hassas Tar ém, Evri ki mli R
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E-Ti car et ve Tar émsal Pazar |l ama; ¥rnek

¥mer Alteén

ITokat Gazi osmanpaka | niversitesi, Tokat Mesl ek
Tarkiye

*Corresponding authormail: omer.altin@gop.edu.tr

Ozet
Knternet ve K¢resell ekme -tiilcear bt r Ipillattd ,0r hh a & ;n &
pazarl amaya bakl améxkter . Ul us al ve ulusl arar as:é
bakl ayan yeni ticaret vV e pazarl ama y°ntemlerin
gercekliktir. Eticaret, Sticaret, M-ticaret, Epazaryeri, Eper akendeci | i k kekl inde
y°ntemleri tarém sekt®r¢gnde ¢retim ve padrmr | ama
tedariketmekisteyenm¢, kK t e r delaldifrolarakik m | | a npthtokmlareorl éEnu Kk t u r . Tarém |

Eki pmanl ar e, G¢broe, K1l a -Organik értintemet | Pa ket | @h @it Kk 019 &
al éenna@tpé | makDK,KOSFGEB,DOKAP vb. kurumlarca desteklenempek cok Kooperatif ve

Girikijpmeiar gerl erinde veya kendi ki kisel web sit
iletikim teknolojilerinin yaygénl|l akmaseée, i ntern
pazarl ama ve sosyal medya i mk©nl aréndan da f ayd:
ger -eklextiren, ¥rnek -webamrsetienmetnremseal epmzar a
konuske di | mi kti r .

Anahtar Kelimeler:E-t i car et , Tar @ ms\VdebSitPletizar | ama, Tar ém
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Tarém jreticilerinin Whatsapp Topluluk Grup
¢tal ékmase

Hatice Sazak Tutumlyl*, Rustem Cangi?, Kerenf Kel e-er

ITokat KI SajTokatktired ¢r | &7 ¢
2Tokat Ga z i aversitesiZpaatiakiltesinTokat, Turkiye

*Corresponding authormail: h.sazaktutumlu@saglik.gov.tr

Ozet

D¢nyada ve T¢égrkiyebde sosyal medya kull anémé her
géenl ¢k maxamdak ma dékénda, farkl e sekt©rklagrkien ve
s a] | a malkat rasdkidrindedreticiler y e t i K t pazardamd, Urin k K | gilon konularda

tar émsal yayém hizmetlerinden yararl andékl aré n
yéllarda bil gi v e iletikim teknolojilerinin g
mesajl akmada b¢gyék kolayl ek sajl amékteéer. Akéell e
sosyal medya platfor mu, -ok farkle alanlarda b
arakteéer mada, tarém ¢reticilerinin yer aldejeée 6
mesl ek grubu, cinsiyet, yak araléejé ve grupta b
i kert anketi il e araxktekalrmeatnar .i zOrWwhdtsdppi -n&led re
gr uplyelattar af q@mid alarak %7 0 dizenndeaktif olarakt aki p edi | di | i, \

gruplaréna ¢ymutolugwhknl adriég ein- iemkek ve kadén ¢ye
What sApp grubunda fAhastal ék ve zararl éelarl a m¢c
cyelerinin yé¢gzyé¢eze g°reéekmeleri 06 ve figrupta uygul

kadén cinsiyetleri arasénda istatistiki a-edan
bilgilere gésvenmi yorumo ve Afgrupta yapél an pay
dejildiro ifadeleri ile ejitim durumlareé arasén
ol ar ak, sl kemi zdeki tarém ¢reticilerinin gelixke
cretim akamasénda her terl ¢ sajl éekl e bilgiye 2z
geliktirilerek yaygéentaxélem@dimasé gerektiji kana
Anahtar Kelimeler:SosyaMedyg AnketDi j i t a |YOonticiE{ i «, Pamarldama
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Ejitimde ¥Jretmen ve Y°%°neticilerin Dijital/
Liderli k Algeéel ar e

Faruk Kalkan1"

1GaziUniversitesj Ankara, Turkiye

*Corresponding authormail: farukkalkan60@hotmail.com

Ozet

Bu- al éejmat,li andinjdiat site¢lesvedijital liderlika | g é loalra&h @ n rackle, ad ér .

-al ékma ejitim kurumlareéendaki °Jretmen vw y°net
dijital liderlik a | g é bralizednmea ma - | a ma k't a kamahir metodolojikullanarakhem

ni cel hem de nitel veril eri bir araya getirmek
dol durmayé hedefl emektedir. Ejitim kurumlar énda
°7 r et negonétielert a r a fnéansdéadgneé | adaidderinléenmesindir incelemes un ma kt adér .
Anahtar Kelimeler:Di j i t al | ekme Di jital D°n¢kem Dijital Lic
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Ay - i -efj i Bitkisinin Net Ekosistem Deji Ki mi
Belirlenmesi

Avhan ¢%*j I Eg\aen]f kayl an

1I,(stanbul Tekni k | niversitesi, U-ak ve Uzay Bili
Kstanbul, T¢rkiye

*Corresponding authormail: cagliyan16@itu.edu.tr

Ozet

¥zellikle son 200 yéldaki insan faaliyetl eri S
t ar t @ewtkileriarz al t € h ma golabliyékiir problemdir. SanayiDevrimi'ndensonrafosil
yakeétl arénén &wumdamemeéealin sset@k@azé mi ktaréeneée ar

hi ssedilebilir bir noktaya getirmicktir. Kkl im ¢
ul usal sera gazé be¢gt-elerini hesapl amal & ve bul
-al exmma a@® - i bitkginin net ekosistemd e | | kéldméedaréeke, | kemi zde - ok ¢
alanlarda taréemé yapélan ay-i-eji bitkisinin ul
-al eéxmada, Ker kl areli ' ndélkil 5 aAjéuksniao ss ahlals/& midbar i 1h
y et i kay -riibitlasjnin karbona k & mikrongeteorolojikbir y a k | alan &ddy Kovaryans
metoduylaelde di | mi Kt i r .

Anahtar KelimelerrK k I i m Dej i ki kIl i ] iDe] Nexti me k o Mii kKtr etmmeK &rob @on
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Harran Ovasénda Kklimden Kaynakl anan Ri skl e
Analizi

Burgkl'ZT,Kdlevenzt kayl an

1I,(stanbul Tekni k [ niversiteMdet edr alkojvie Mglaegn Bii 31
Kstanbul, T¢rkiye
2Meteoroloji Genel M¢ederl ¢7 ¢, kanl éurfa GAP Meyd

*Sorumlu Yazar email: isikbu@itu.edu.tr

Ozet
Gée¢negmegzeéen en °nemli -evresel probl emi ol an ikl
belirl enmesi iczerine bir-ok farkleée alanda -al éx
et kilenen al anl ar danadolb bhéigasinde, l6zelikle Gz domemtbrinfleukiresel
ortal amaneén czerinde sécakl ekl ar yakanmaktadeéer
ol ayl arénén «kKkiddetinde ve sékl éjénda da dejikim

Harran o v akiingindislerii n c e | e 1W&6202@ddnemiicin 5,5kmyatay- © z ¢ n ¢ rsdhig] ¢ n e
olanfi C o p e r BuropeanRegionalReAnalysiq C E R Rwr)sip20262100 doénemleriigin MPI-
M-MPI-ESMLR (Germany)ve IPSL-=CM5AMR (France) kureseliklim modellerit a r a f Ugetilaha n

EUR11 domaine ait 0.11A (~12,5 -GORPEXwexileraiyimser® z ¢ n¢r

RCP4.5 ve k°t¢gmser RCP8.5 senaryolaré kull anél m
Kk IDief i kBeklrlemeyeK n dJznsanGrubu (ETCCDMI)t a r a fbelinehenimdist ané ml ar é
di kkate al éenar ak, ge-mi k ve gelecek d°nemler i -
yapél méxkteéer . Bu analizlerde, Harran ovasénén ©°r
et kil eyen mini mum ve optimum sécakl ek dejerler
mini mum ve maksi mum sécakl ek dejerl er2il10102,y3elAQri
i-in RCP4.5 ve RCP8.5 senaryolaréna g°re yeéell el
séraséyla 1,5 AC ile 3 AC ve 2,5 AC il e %0 AC ar't
ile%1501 mak ¢zere, yak]| abekeehmeledir.i | e 60 mm azal ma
Anahtar KelimelerrKk I i m Kndi sl er i, Kkl im Dejikikliji, Pamt
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Mel atonin ve Kalsiyum Klorg¢gregn Kéolanézé Lahdze
Etkilerinin Dejerlendiril mesi

Fatmanur ggzikl*, Emircan Din(;erl, Muhammed Rahmétullah ¢i ] d
OsmanNuriOcalanl, Necdettin Sajl am

ITokat Gaziosmanpaka | niversitesi, Ziraat Fakg¢lt

*Corresponding authormail; fatmanur.cezik1215@gop.edu.tr

Ozet
Bu -al eékmada kér méze | ahanal ar én hasat sonraseée
kal si yum kl or ¢r (CacCl 2) uygul amal arénén etkiler

mel atoninin depolama s¢resince karkeél akél an has
omrinda r t t bilinwektpdeé. Ay r €aCRu y g ul a mdasalundmeazaitaraky u mu K a may €
engell ediji b°eyl ece h¢gcre duvar éneéen yapéséeneéen
incelemesiy apél déjénda kérmézée | ahanaya ai't hasat S C
rast | an Busebéplet & ir takanagladepos o n rbawsyeg u | a rkaite @arametrelerine

et ki si incelenmek istenmicktir. ¢tal ékxkmada kér méz
100e M MethaGao@lih, ve Mel at onin+CacCl 2 sol ¢syonl ar é
b € r a k éKurayankahagatarbirbirlerined e ] me ¥ e k kakathmdizilerek,uzaktars é c a k|l ék v e
nemkontrollis o | havadeposundanuhafazee d i | mioK haMdadeposur4+l °Cve%85+5 nispi

neme g°re ayarl anméxkter. Muhafaza boyunca 0, 7,
-ékarélarak ajeéerlek kaybe, kroma (C) (SCKM),e&C a- és é
vitamini, toplam flavonoid, fenol, monomerik antosiyanin ve antioksidan aktivite icerikleri
gzl emlenmi ktir. ¢al ékma sonucunda mel atonin ve
°neml bir etkisi saptanmamékteéer. Ancak CaCl 2 wuy
ol dbpluirl enmicktir.

Anahtar Kelimeler: Antioksidan, Antosiyanin, Has&to n t a & é kahagazvieihafaza
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Farkl é& Y°ntemlerle Uygulanan Salisilik Asid
Olumlu Etkileri

Me h me t Em?L*n @nb'rllsl,arlaeaz)aéw@in Sajl am

ITokat Gazi osma Zpaatkakiltesn Bahce Bitkilerit Béligmit, 6010Mmkat, Tarkiye

*Corresponding authormail: mehmet.isbiliro618@gop.edu.tr

Ozet

Meyveve sebzelerirhasatedildiktensonrakalite k a y bué nraa trénk & y é p yokar-émask t ad ér .
Bu tarz ¢réen kayéeplaréneée ©°nlueyngeukl amal saa d éyyal paé | hmaad

uygul amal ar dan biri olan salisilik asit (SA),
duvaréné par-alayan enzimlerin aktivitesinin a:
aroma kaybénée azaltmada, besin i -erijini Kkor um
ol maktadeéer . Literat¢re bakeldéjénda kérmezé | ah
uygulama y°ntemlerinin kéyasé mevcut dejildir.
mM SA i ki farkle y°ntemle (Sprey ve Dal dér ma) u
uzaktan kontrol edilebilir sojuk hava deposunda
depo edil mi ktir. Depol ama baklangécénda ve dep
l ahanal ar depodan -ékareéelarak gerekl: anal izl e
dej i kKiimd elr e Ajmé k k& § dJudacozinirkuru madde(SCKM)i - e r vitdmiini, t@plam
fenoli k madde (TF), toplam monomerik antosiyanir
renk parametreleri® | - ¢ | n¥oakpt édlicamierins o n u -i Inacred e napreyjve challed € r ma
uygul amal arénén kontrol grubuna kéyasla daha ol
kaybéneg®zlad mMitenfjmi kKt ir.

Anahtar KelimelerrAnt i oksi dan, Antosiyanin, Dal dér ma, Mu h &
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Biyopsi ¥rneklerinde Prion Proteini Bul ak
1I,(sta:nnbiuvlersitesi Kstanbul Teéep Fak¢ltesi Tébbi

*Corresponding authormail: saday@istanbul.edu.tr

Ozet

Prionlar, proteiny apésénda ol an doj al yapél ardér . Kl k kez
nedeniyle bu kKkekilde o6éproteine benzer infektif
me me |l i hayvan h¢gcre zarénda var ol an, i nsan XX.
protein geni il e tanémlanér. Téem memel il erin hyg
20. kromozomunun késa bacajénda yer alan prion
i ki b°l ¢mden ol ukur vV e y-d)Rriora prétdinleri2 msanlardamven o a s i t
hayvanlarda oldukc&olay b u | a k asingekinesiensefalopatilerveyaprion h a s t a lledekidi a r €
n°rodejeneratif hastal ekl ar a,-Transmigsiblg e spongifoim ense
encephal opat hy) y ol a-maktader . Kontaminasyon
aktivasyon Ve s¢é¢ngeri msi deji ki klikler il e t ¢
-ékmaktadeéer . Kontaminasyonun ol duk-a kol ay, sont
bilinen y°ntemlerle olduk-a zor ol masé nedeni
¥zelli kle olasé pozitif vakalarén kontroll ¢ - al
-alékan ve halk sajléje a-éséndan ol duk-a ©°neml
dejerlendirildijinde, n°rol ojik biyopsilerde &8¢
giril mesi ve numune kayeéeéet esnasénda red ve kabl
Patol oj i |l aboratuvaréeméza ©°rnek kabul ¢ esnasén
i Kl eml er i hastaya ait anamnez di kkate al é&nar ak
hastanén tedavi ve izl emini ciddi ve akut «kekil c
t¢berkel oz, mant ar gi bi enf eksiyon hastal ekl are
basit i kKlemler sérasénda tesad¢ifen saptanan neofg
heki mine a-ék-a ve tartékmaya mahal vernmeksi zi
yanl ezca CJBDak(br éehwatsz fad led tdadlinde, restayaai namunelenet & lmh 5 €
materyalbildirimi zorunluCJD (Prion)dikkated e ] er ol asél ekl a materyal kor
Bu durumda materyal ve temas eden unsurl arén b
noktada sistemati k bertaraféen O6Prion k¢gpheldi V a
format ile yapél masée ve form basamakl aréna uyu
protokol u g°nderil mesi sonucunda bertaraf teyi
géevenlijJinde rios kmimkindaont rol |l ¢ azalteél maseé

Anahtar Kelimeler:Prion Proteinleri, Kontaminasyon, Patoloji
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Vitis Vinifera( Nar i nce | z¢gmeg) Teér ¢
Senaryolaré Alténda Pot a

ve G

ch Gegneé mgz
S el ek©nsal

n

nsiy M
Krem RKkt@khan Mete Keél é&-

ITokat Gazi osma nFpeank aE djerbii wearts i FtaeksgiTokag $lirkiye Coj r af y

*Corresponding authormail: irem.aktas3218@gop.edu.tr

Ozet

Kkl im dejikikliyjerhabetigrhetégmari gdelm al ané Kka
olumsuzetkileri, turlerin d a j éall éamiizesind&glcli bir etkiyesahiptir. Bu olumsuzetkileri aza

indirgemek i-in iklim dejixikIif Ji kuéel mpéhthak e de
Biyo-exitlilifiji anl amak, korumak ve gelecekteki
TDMé6Il er te¢rlerin mevcut dajél eménée temsil eden
deji kkenl er kull anél ar ak geliktirilir. Ma x Ent

senaryol ar e altéenda terl erion potansiyel yayeél e
¢ al & kThardkai dycejdadl ¢ @ I @adsterenvitis Vinifera (NarinceUzimii) tiriiniin potansiyel

yayeéel ex al ané il e farkl e i klim senaryol aréna

etkilenecejinin MaxEnt mo d e | ile tahmin edil mes|
kat manl ar é Ve -evresel dejikkenl er CHStropuy gul ar
al g or iletinkal seetigim gikiimizve gelecekiklim k o Kk u | | paortéanndsai y e | yayeéel e
belirlenmicktir. Té¢réen yayeéel éx al anl aréenén i ki
Birlexktirilmik Model Karkél akt érma Proj e s-i AK a m:
GC3L:LL i klim modelinin SSP 2.45 v e-2080S/@& 208121805 sena
yell aréndaki potansiyel yayeéel ek a IVaVinferammeal | e n |

ginimuzahminiy ay & | @mveuic o] daf iéile @ yné Kk ma Kadel theminid o r ul uj unu
test eden AUC d ej e r0i8h i a k mmaasladin g ¢ v e n i |gbsteimekiedirn Jackfine testi

sonu-laréna g°re En Sojuk KlpaltamdyeasiOnitral aenat
olukum verilerinin dajéléeméné tahmin etmek i-in
test sonu-laréna g°re model de en eMod#lei-seikzt éfl ak ténra
goretire uygunveenuygunmevcutd a j éll éamtopam4e2 , 333 km2dodi r . SSP 2.
gbre20412 060 yeéll arénda t¢gre uygun ve 00y gw@end | alr@&m
38,067 km2dédi r . SSP 5.85 emmegguynosxadmal g206G opl ae

yéll arénda 421 Q@® 6y &lm2ar rBd 39, goretdringetelety kil rl .ar Bl s
y ay @alzad ana Kir geldcekteblyikbir habitatk ay béna wujramamakta ancak

deji kmektedir. Bu azal ma ve dejikim sonucunda K:
yéksek V. Viniferad nén ekolojik ve ekonomi k a
tahmin edil mektedir. Bu rmea desreoakiklk éonusundetainp i kK i K | i
det agl & kymeapl éalrnBad &Id @ ksmead eacre - evr es el et kil eri dej i
ve sosyal saol nnua-1l1eadreer .da el e

Anahtar KelimelerMa x Ent , Tg¢r Daj él ém Model |l eme, Kkl im Dej
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Farkl é Renkte Led | kKkéklarénén ¢il ek Bit

Emimn_lzi,ngﬂl*, Osman Nuri Ocalanl, Fatmanur Qezikl, Mehmetcan Olga&
Mehmet Eminl, Onur Sefa Alkag’L

Tokat Gaziosmanpaka | niversitesi, Ziraat Fakg¢gl't

Tokat Gaziosmanpaka | niversitesi, Ziraat Fakg¢l te
Tarkiye

*Corresponding authormail: emircan.dincer9017@gop.edu.tr

Ozet

Bitkisel icretimde ékék en ©°nemli -evresel fakt
k a y nolrjareaklabirlikte bliyimeg e | i vermmeve bircok metaboliko | agé&m- ek | eat mesi nd
al maktader . Bitkiler yakamsal faaliyetlerini vV e
s¢resine i htiya- duyarl ar . ¢cil ek bitkisi meyve
bilinmektedir. Bitkisel cretimde t¢éeg¢kenm@k ve ucu
ortl a | dretim, doku kiltiiri - a | é K wek la radh Estemlerigibiy apay ¢retim koku
arakteéereceéel ar farkl e e KEeKk kaynakl ar éna i htivya-
yetiktiricilif5Ji yojun ol arak yapeéelan iki -i 1l ek

gén €ékKkej e, kéerméze + mavi) l ed éeékéjée kepdlt anel mé
karékémé olan 3 L6 |ik sakseéelara i kil mi ktir. ¢
tekerr¢grde ise 10 bitki olacak kekilde dizayn e
saat éEkékseéez) 21 oda kokull areénda, d¢zenl i ol &
sayeéesé, SPAD, yak ve kuru ajérl éhnalizleriy gmé bmarneér
¢al esommeundd arlddé & € lall a yé&ed a kmhdnrtidreeny ve al bion -exit
gestermiktir. Monterey -exidi gAlsbtieornmi-ketkiirdi ne ké
Anahtar Kelimeler:¢ i | e k , Led | keék, Fitoki myasal, Monterey,
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Yaprak Bitlerinde DNA Barkodlama

B:sKr a Nurl*,¥zl\41eerrryieri|=r,1 kkeemagyg,ll Demirak

Tokat@ z i o's miniversitasj&en Edebiyat Fakiiltesi, Molekuler Biyoloji ve Genetik Bolimdi,
60250, Tokat, Turkiye

*Corresponding authormail: busranurkaya60@hotmail.com

Ozet

Yaprak bitleri (I'nsect a: Hemi pter a: Aphi di dae) ,
yumukak g°vdeli bir b°cek grubudur. Bu te¢rl erin

creme bi-imleri yoluyla kontrols¢z yayél masé ne
becekl erdir. Sadece tarém ¢reé¢gnlerine dojrudan z
hastal eé]énén da takéyécésé oluyorlar. T¢rlerin d
-apénda ekonomi k a-éeédan °neml.i yaprak biti t¢erl
DNA bar kodl ama, bocekl er de dahi | ol mak iszer
tanéml anmasénda et kil bir kxekilde kullanélan b
sitokrom ¢ oksidaz al¢t biri mi 1 (COl) gen b°l ge
terl er, konak-eéya °zg¢ soyl ar ve morfolojik ol
ayremcélejé y¢gzdesine neden ol ur. Bu -al ékmada

biti tée¢rlerinin tanémlanmasénén °nemi tartéekeéel ac

Anahtar Kelimeler:Yaprakbiti, Biyoinformatik, CO1, DNA Barkodlama, Molekilaksonomi
DNA Barcoding in Aphids
Abstract

Aphids (Insecta: Hemiptera: Aphididae) are a group ofisoflied insects that feed on plant phloem
using their mouthparts. They are harmful insects in agriculture, forestry and horticulture due to
uncontrolled spread of these species through environmental factors, plant hosts, and their
parthenogenetic mode of reproduction. They not only cause direct damage to agricultural products,
they are also vectors for numerous plant diseases. Accurate species identification is very important for
early detection and risk analysis, and the integrated management of economically important aphid
species worldwide. DNA barcoding is an efficiently used approach for species identification of various
living organisms, including insects. In molecular taxonomy, the mitochondrial cytochrome ¢ oxidase
subunit 1 (COI) gene region is the most commonly used DNA barcode, resulting in higher percentage
of species discrimination, even among cryptic species;dpesiific lineages, and morphologically
similar groups. In this study, the importance of aphid species identification based on COI gene regin
based DNA barcoding will be discussed

Key words: Aphids, Bioinformatics, CO1, DNA Barcodintylolecular Taxonomy
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Servikal Yetmezlikte 116 ve 1110 Sitokinlerini Kodlayan Genlerin Genetik
Polimorfizmlerinin Kncelenmesi

Nevian KlaSeﬂiMGumct?,MesutOnal:;, Sg,meyye1 Yél dér ém

MTokat Gaziosmanpaka | niversitesi, Tép Fak¢ltes
Tarkiye
Tokat Gaziosmanpaka | niversitesi, Tép Fak¢ltes
60100, Tokat, Turkiye
°Ondokuz Mayés ! niversitesi, Tép Fak¢ltesi, Kad ¢

Samsun, Turkiye

*Corresponding authormail: nevin.karakus@gop.edu.tr

Ozet

K k i tmmesterdeserviksintekrarlayan,pasifvea j r dilat@yonuservikalyetmezlikolarak bilinir.

Kesin nedenibilinmemeklebirlikte, subklinikintraamniyotikenfeksiyonurbununlab aj | ah tdallj a
déekKegnegl mektedir . Bu araktérmanén amacé, enf eksiy
-174G&gt;C (rs1800795) ve interlokin 10 (IL1LGLO0B2A&gt;G (rs1800896) polimorfizmleri ile

servi kal yetmezl i k arasénda bir bajl anteée ol up
y e t meolar 98 astave103s a j |kantkoldéna | & DNAKrnekleri polimerazzincir reaksiyonu

(PCR)ve restriksiyonfragmanuzunlukpolimorfizmi (RFLP) tekniklerik u | | a ramalizad a k mi Kkt i r .

Kstatisti k«areanabkitizl &rul kianél arak yapél méexter.
kontroll er -174G&x;€ wal h10-10B28\&gt;G polimorfizmlerinin allel ve genotip

dajéel emlaré a-éséndan istatistiksel ol arak anl an
genotipleme analizine gore, CC/AA (IL474G&gt;C / IL10 -1082A&gt;G) kompozit genotipi
hastalar ve kontroller arasénda anl aml &€/AA r f ar |

(IL6 -174G&gt;C/ IL10 -1082A&gt;G) kompozitgenotipia r a s darstdtstikselo | ar ak anl aml e
il Kk tespit edil mi kK tlv4G&glQ(rsIB00098)6v¢ ILLO1DERAWEG o ar al
(rs1800896) polimorfizmler:i il e servikal yetmezl
bu polimorfizmlerin birlikte hastaleéja ve hastal
Anahtar Kelimeler: Servikal yetmezlik, IL6, IL10, rs1800795, rs1800896
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Sajl ek Bilikiminde Knovatif | r¢gn Tasar émeée:

D°ndy kdhml Ksgmk | HakYasemikDura® 6t ¢ r k

ITokat Gazi os ma nTpkatkTarkijeni ver si t esi
Tokat Gaziosmanpasa University, Ertbaaulty of Health Sciences, Nursing Department, 60250,
Tokat, Turkiye
2Tokat Gaziosmanpasa University, Erbaa Faculty of Social Sciences and Humanities, Mechanical
Engineer MSc, 60250, Tokat, Turkiye
%Tokat Gaziosmanpasa University, Institute of Postgraduate Education, Nursing Department, 60250,
Tokat, Turkiye

*Corresponding authormail: dondu.tuna@gop.edu.tr
Ozet

Hastanén yakamsal gevenlirjiitmi , arotkesr mak, slaalup aaty
solunum sayeéese, secakl ek, saturasyon, kan oksi|j
bilgi sahibiolmaka ma ¢ ®&@mnemlad,e ] i k k edektlorekcihazlara r a c i ld @ v avayabelli
aral ekl arl a tekrarl anar ak yapél an °1] - me i KI e ml
sistemleri ameliyathane, yojun bakeém, yat an h
rehabilita on mer kezl erinde vV e evde bakéem bir
c -oju b¢gyéek boyutlu ve bir-ok kabl oc
k enfeksiyon, basé yar aseée Ve uy kust
- & k mabsaéj nkaéa a r &esiative marazitli goranti,alarmy or gugk Uj wsebep n e
ol maktader . Kabl ol ar sadece hasta yatarken
y é | ék
bi

- —
(O] IN7,
o<

hazl ar én
sétl amas

M
x~
—_ -

— Q.

e

Il arda saj ta kalite gereji daha konforlu

r baskeé ol ukmaktader . Geliktirdijimiz kab
sorunl arén -°z¢:m¢gne ol anak sajlamaktader. Si s
6dun vermedendaha kaliteli hizmet sunumunaolanak vermektedir. Projeile hast anén v ¢ c
yapékteérélan elektrotlara verici yer |l dermdnitor i | ecek
o | a c éElektrétlardana | & siryallere vericideki mikrodenetleyicidebulunan® z e | yazél ém
ceya iletilecektir. Al eceée tarafénda ise siny
I bir yvazéléem olukturul acakteéer. Hast a monit
adyofrekans y°%°nt emi il e sajl anmase
antéesé gerektirmeyen bir gere¢nt ¢l e
as

=}

°o

&< OX N —

aréméeneéen r
ernet bajl
usuzl uk, b € yarasé ve enfeksiyonun azaltel
esi czerinde olumlu katkel ar olukturacajé dyg
créenloer bul unmaktadeéer or f a kkauldldaupgangleej n IAgin élbh ast an e
dranlerdrinlerint a m &8lmadoothWifive GSM teknol ojil erini kul | anma
mal i yetlere sahip ol duklaré anlaména gel mektedi
kull anacajéndan herhangi bir ayar ve kurul uma ikl
er i
r

=X+ O O

ncoc o

6 i1 © 32 saat arasénda kullaném ©°m¢r |
Bluetoothdélu cihaz kullanémé i-in elektrot
mesafesi i Wi-Bi a k leuBaBan tilmaaé icin yine a ] kurulumu gerekmektedir.GSM
teknolojisini kullanan cihazlar icin aktif hicresely a y éhtiyac v ar dt@and .€ Kk 1B.4dGhie RF
yontemink u | | a n nteekhdngdiérr .k ur ul um ve ayar gerektirmemek
gi bi bajéemleéeléeklaré yokistingir Bu nedenl e dijer ¢r ¢
Anahtar Kelimeler: MikrodenetleyiciKablosuzK z | Sistemni,RadyoF r e k ¥ & & @ jBslgalér,
SajBielki ki mi
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Géezelli k Endegstrisi Rekl aml arénda Yapay ZekgCc
Dove fiThe Coded Kampanya Kncel emes
Pénar m@@l*en
1Beykoz i ni versitesi, Sanat ve Tasarém Fakg¢l tes
Tarkiye

*Corresponding authormail: pinarsedenmeral@beykoz.edu.tr

Ozet

Bil gi sayar sistemlerinin insan benzeri yetenekl e
ol arak tanémlanan; d¢ Kénme, °7 renme, kar ar vern
alanlarda insan zekaséné «kimdilik takIlit eden vy
finans, il eti ki m, ul akém ve reklamcél ék sekt?©or]l
piyasa taleplerini kar kél ayarak rekabet avantaj ¢
°] -¢de yararl anél maktadeéer . Buge¢n reklamceéel ekt a
reklam ¢retim s¢gre-lerini, reklam iletilerinin
end¢gstrisini ve te¢gketici grupl aréné dojrudan et
tasaréménda inovasyonu ve etkinlifiji artéerma po
kull aneménén reklam tasaréméndaki yaratéecéel éj én
sebebiyle férsatlaré ve sorumlulukl amaygaghyp ber al
z e k arneéknl a sekt@indek ul | anéd m&kkdavwgabhr amrama@a koyarak r el
sekt®r¢negn yapay zseokr@ nmd wll lukd eameéma it lairk kkikiMma k't ér .
guzellik endustrisinin sosyal sorumlu en 6nemli aktérlerinden biri olan Doser k a Fhé Goéen

isimli reklam k a mp a noyl auskét u r nThekQodedreklam k a mpany as é Rol and B
g°stergebilim yakl akéména g°re incelenecek ve m
kull anéménén rekl amcél ék sdlatrarexree aiclaike leirn kat k é
Anahtar Kelimeler:-Yapay Zek ©, Rekl amceéel ék, Reklam ¢°z¢:;ml er
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Behzat Deresi Havzasédnda (Tokat) Heyel
* _
Kemal Elrsayen
ITokat Gaziosmanpaka | niversitesi, Fen Edebiyat
Tarkiye

*Corresponding authormail: emal.ersayin@gop.edu.tr

Ozet

K n s a ndl og] oagkm Gizerindekietkia | a nggenréink | @ayeissd ry dldgadno jod a yafea r €

boyutu kazanmaktader. Bu bajl amda haegledneden ar d a
ol makta ve sayélarée her ge-en g¢n artmaktadéer.
i bar et mal zemeni n, -evresel bil ekenl erin hazér
ol maséyla yer -ekimine bajlé olarak yama- aka]j é
nerelerdeo | a b i | énceeldriilimmesionemlibir verid ur u mu Bdwrdieey el an duyar |l
-al éekxmalaré ile ¢retil mektedir. Bu - alvekenmi rkaps
merkezinirde buyukbir k € s migensideb u | u nBkhrdtDeresiHav zasédénda heyel an
anal i zi yapél mékter . Toplam 249 km2 ol an havzad
belirl enmesi amacéeylaopeoggsaelitk, neimliim,Lil]imdalkki,
°rt ¢S v e topr ak derinlifji ol mak czere topl am
bil ekenl erin heyel an ol ukt ur ma potansivyel:| ize
y°ntemlerinden Analitik Hiyerarki P raibhseersii t a Il aer égne
Uretimived uy ar mékénéapd a i & b € k t (mesinvdind@ArcMap

10.5 yazéelémé kullanél méexkteéer. Behzat Havzaseéebnc
vadil er de, °czelli kl e havzanén yukar e kesimleri
edi Il miktir. ¢ok y¢ksek ve y¢gksek heyelolarak duyar | é
%2506i ni kapl amaktader . Duyarl el eéj én y ¢ ksek ol a
faaliyetler °ncesinde daha detay ©°Il-ekte dejerl
hareketl erinin can vV e ma | kayéplaréna neden ol
etmektedir.

Anahtar Kelimeler:HeyelanD u y a r, AralitikeHji &y e r ar K i C B Bilgi Sigtamilerj Tokat
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Suluca Deresi HavzaséodondwrBak K@mtRun arvieée IC&O]] ¢
Sisteml eri il e Dejerlendiril mesi

Mu s t afl’é,Ke(mal Elrsayén

ITokat Gaziosmanpaka | niversitesi, Fen Edebiyat
Tarkiye

*Corresponding authormail: kemal.ersayin@gop.edu.tr

Ozet

Takkeéen, ani yaj éklarla olukabilecek b¢yeéek su k,
dékeamlad p azri&nm ar irddjod ayealkkdenparladé E&kneall elis&En d & € n

anénda nerelerin etkilenip zarar gereceji °nced
ge-mesini °nl emek amakdpasnamaékndaad EéTo k aBtu i-lal €&mar | |
Sul uca Der esi Havzasédnda takken ger - ekl ek me
ama-|l anmékteéer . tal eékma Sahaseé, Orta Karadeni z B
arasénda ©°nemli karayolu g¢zergaheée ¢zerinde bul
noktasée 372 metre olan 40,58&nbsp; km] al ana sal
kesimlerinde dar bir vad.i i -erisinde k°ylerin b
TokatNiksarK a r a y o tabw@darwadiigerisindengecmesi a | éakl naanGmeminia r t ér meé kKt er
Takkéen duyarl él ek alanlarénén belirlenmesinde &
yukselti modeli, topografik pozisyon indeksi ve topografik nemlilik indeksi olmak Uzere toplam 7

parametr e kull anél mékteéer . Bu par amet r e-Wast e - ok
met odu il e ikild@ karkélaktérma uygulanarak para
edi |l mi ktir. Bu ajeéerl ék dejerleri Cojrafi Bil gi
ajéerl ékle -akéktéerma y°nt emi ile dejerlendirilm
edilensonuglard ¢ kdereceded u y aortd déreceded u y aveyliksekdereceded uy & relké3 nde

senéfa ayreéel méktér. ¢al ekxma alanénén 1,12 km]oaol

tespite di | mi ktir.
Anahtar Kelimeler: Ta k @y ar,| éQ ceBilgaSistemlerji BestWorst Model Tokat, Suluca

Deresi
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Otizm SpektrwmaBotadkdkijaarda Li mbi k Sistem ve
Ot omati k Segmentasyon Y°ntemiyle Vol um

Ahmet Turan Urhan", Hilal Irmak Sapmaz!, Seda Guineyst Fatma Kokciit

TokatGazi osmanpaka | niversitesi, Lisansg¢stee EJ it
Tarkiye
Tokat Gaziosmanpaka | niversitesi, Tép Fak¢l te
Tokat Gaziosmanpaka ! niversitesi, Tép Fakg¢l tesi
Dal e, Tokat, Terkiye
“Tokat Gaziosmanpaka | niversitesi, Tép Fak¢lte:

*Corresponding authormail: ahmetturan.urhan@gop.edu.tr
Ozet

Otizm Spektrum Bozukeltuijkui ms@$B)al asrasay aylet er si z1 i

tekrarl ayécé davranéxk kaleéeplareée ile karakterize
emosyonel tepkil eri anl amak, i fade et mek vV e (
Ar akt éramaarbageketmp | a n | a nforksiyéngodea subkortikaly a p éld eampsyonel

durum, haféza ve davranéxl|l arén sergilenmesinde r
bekl enen muht emel deji ki klikleri sajl ekl e kont
¢tal eékxkmamézda, Tokat Gazi osmanpacka l'niversitesi
bakvuran ve OSB tanésé koyulan 20 -ocujun beyir
Kontr ol grubu ol arak bak ajrésé nedeniyle MR - ¢
-ocujun g°r¢ént el oeri analiz edildi. ¢tal ékxmaméz r
beyin MR | ver.i i KI eme i -1in ccretsiz vil®, -evr i
http://volbrain.upv.esgistemk u | | &Krs & lad analiziginkB§SPSSStatistics2 6 kul | anél deée.
ve kontrol grubu arasénda hippocampu9ytamenser pus a
thalamus hacimlerindea n | adidewefark tespit edilmedi( p &gt ; 0, 05) . ¢al ek mam
emosyonel durumun kontrol ¢nde fonksiyon g°ren |
subkortikal vyapeélarén hacimlerinde anlamlé d¢zey

Anahtar Kelimeler: Otizm Spe kt r um , Blacimu Bubkoftikal, Corpus Amygdaloideum,
Thalamus

Volumetric Examination of the Limbic System And Subcortical Structures in Children
with Autism Spectrum Disorder by Automated Segmentation Method

Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by social
communicative deficits, restricted interests and repetitive behavior patterns. Individuals with ASD may
have difficulties in understanding, expressing and regulating emotional responses.

The aim of our study was to evaluate the possible changes expected to be observed in ASD in the
subcortical structures that function in the planning of movement and in the limbic system structures
that are involved in emotional state, memory and behaviors by comparing them with a healthy control
group. In our study, brain magnetic resonance images (MRI) of 20 children who were admitted to
Tokat Gazi osmanpaka University Health Practice
were analyzed. As a conltrgroup, the images of 20 healthy children who underwent MRI due to
headache and were not diagnosed with any disorder were evaluatedvolumetric analysis,
volBrain (v.1.0, http://volbrain.upv.es), a free online wmsed system for brain MRI data processing,
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was used. IBM SPSS Statistics 26 was used for statistical analysis. When the brain parts of both
groups were examined, no significant difference was found in the volumes of hippocampus,
amygdaloid body, subthalamic nucleus, putamen and thalamus (p>0.05). Our study showed that ASD
did not significantly affect the volumes of the limbic system, which functions in the control of the
emotional state, and the subcortical structures involved in the planning of movement.
Keywords:Autism spectrum disorder, Volume, Subcortical, Amygdala, Thalamus
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DNA Barcoding in Mosquitoes

NurhavatOJ | AK¥ IM.kenlaENG! L DEMKRAK

Tokat Gaziosmanpasa University, Faculty of Arts and Sciences, Department of Molecular Biology
and Genetics, 60250, Tokat, Turkiye

*Corresponding authormail: nurhayatoglakc@gmail.com

Abstract

Mosquitoes are in the family Culicidae of the order Diptera and the class Insecta. There are more
than 3,500 mosquito species worldwide, which can be divided into two subfamilies and 113 genera.
Among these mosquito species, Aedes, Anopheles and Culex species cause variebsrinvector
diseases such as malaria, dengue fever, Zika virus, filariasis, yellow fever and chikungunya fever.
Their ability as a vector to transmit diseases causea a global public health risk worlwide.
Identification of a mosquito species is crucial for determining the entomological components of
disease transmission, but this can be problematic for species that are morphologically similar.
Additionally, morphologybased species determination is time consuming and requires expertise. For
these reasons, accurate species identification should be conducted using molecular methods. DNA
barcoding, based on the short gene regions of the genome, is used to assess species identification in
molecular taxonomy. Cytochrome c oxidase subunit | (COI) gene is a universal DNA barcoding
region, used efficiently for discriminating various species and species nomenclature. Other gene
regions including, COIl, ITS, 16S rDNA and cytochrome b genes are also used in species
identification. In this study, the use of DNA barcoding in mosquito species identification will be
discussed.

Keywords:Bioinformatics, DNA barcoding, MoleculdraxonomyMosquitoes, CO1
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Serum Zonulin D¢zeyl eri il e Knse¢glin Direnci
Dejerlendiril mesi

Esra Arslanl”, Zeliha Cansel Ozmen

Tokat Gaziosmanpaka | niver siAtnedii, iTe Dal &k ¢ 16t0eDDi
Tarkiye

*Sorumlu Yazae-mail: esraarslan581997@gmail.com

Ozet

Knse¢lin direnci, yeterlibulnsgmaasnéna etdjl mersi bey o
gosterememesilarakt a n € mKaadiyavaskulerriskler icereninsilin direnci, bu yéniylednemle

czerinde durulan bir metaboli k hastal ékter. Kn s
dengesizbes|l enme ve obezite gibi fakt°rl erin arasén
bajérsak mikrobiyatasé da girmicktir. Baj ér sak mi
ge-irgenlijinde de sorunlara yol a-maktader . B L
bajérsak ge-irgenlijinin rol¢negn aydénl ateél maseén
bajérsak ge-irgenlijinin ve serum zonulin d¢zey
ol mayacajéné g°zl eml emek ama- 1| an nkéaxd édtels a1 ¢lael kél kéma
k a deé nslearruétmlo @ 1 & nAnyér kigisidardirencgligruptan6h af t al ek di yet tedayv
gruptan di yet sonr asé i -in serumlaré danaipl anmeéecxk
edi | nEBrupldara r a s diyktdedavisiuygulanank a d € ndiyadnaesiv e s onr asénda z
d¢zeyl erinde anlamlé fark saptanmécxteéer . Zonul i
kol esterol, trigliserid, HDL, LDL, ALT, A-ST) vV e
I R indeks dejerleri arasénda korelasyon anali zi
sajl ekl & gruptan daha y¢ksek bulunmuktur. Diyet
zonulin d¢gzeyi di yet °ncesi nden daadizndeyogukns e k b u |

insitlin ve HOMA-IR indeksia r a s poaitif gondekuvvetid er ecede korel asyon ki
arasénda pozitif y°nde orta derecede korelasyon
pozitif y°nde zayéf derecede korelasyon saptann

bul unmaméxkt éer . Diyet tedavisinden sonraki kor el
kuvvetli derecede, HOMAR i ndek s il e pozitif y°nde orta
¢al ekxkmamézén sonu-|laré bize artan zonulin d¢gzey
ins¢glin direnciyle i 1ikkild@ ol abilecejini g°ste
d¢zeylerindeki azal mayl a beraber ins¢glin direnc
zonul in d¢zeyinin azal maseéyl a ins¢glin direncir
hastal ékl arén gel i Komgorebilgik | € énén azal abil ecejini
Anahtar Kelimeler:Zonul i n, Bajérsak Ge-irgenliji, Kns¢glin
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Derin ¥Jrenme Tabanl e Yakl akémlarla Akci]je
COVID-19 ve Bakteri Kaynakl e Zatg¢rrenin

Omer Faruk Nasipl”
ITokat Gazi o0s mapnTpéapk aF ajkrgil vteerssii,t e6s0il 0 0, Tokat

*Corresponding authormail: omerfaruk.nasip@gop.edu.tr

Ozet

CoOvID19 t¢m degnyada y¢ksek °1 ¢m oranéna neden ol al

ol an hastal ar Kkuru ©°9ksg¢r ¢k, nefes darl éj e, at ek
gorsel Ozelliklere sahipti,. COVH2 9 ' u n dojru tespiti, heki mlerin
etmesine yardémcé ol mak i -in b ¢y < RolimerazeZincirt a K € ma
Reaksiyonu (RPCR) testi, COVIEL9 t espi t i i -in rutin olarak ku
zaman al écé ve yanl éxkx sonu- | €9, denzerjseniptomtdra sdhipr . Bu
ol an bakter:i kaynakl e zatg¢grre il e kaiyetik Eget €1 abi |
b a k asonaghvegent € lgdrlintileme a b dilyitagardestekli- al & Kk ma | a raltefhatiferm| i bir
Bu - al eékmalda ,haGQ\allDar é, bakteri kaynakl & zatg¢rre
rentgen goreéent el eri czerinden otomati k ol arak t
farkl e yaklakém °neril miktiryakKl| kodteilbékaeemdee ° ] |
dclncly a k | a ige®znitelksecimiyontemiuy gul anmékt ér . ¥nceden ejiti|
ajl ar é Vggl9, Res Net 50 vV e DenseNet 201 °J renme
kull anéel mékteéer . ¥znitelik - eé&kar e m@arakbDestel®/ektdri t el i k
Makinesitercihe d i | ntiaxltéikrigaggtbs a r a f éérnidkainme ve bevkaseal -aégkf ar k| &

a k c irgngen goruntusiverit a b a n élde@dleanherbirsénéf a ai t 1500 adet
toplamda 4500 adet rontgen g°°r¢égnt ¢ s ¢(RedNetddle anél me
%99,2, 6znitelik - € k ay @& knlé a kK BenseMet2@lle %98,7,° zni t el i k se-i mi y ak
ResNet50 ile %98,3 dojruluk elde edilmixktir. B L
sayesinde sénéflandérma dojrulujunda belirgin bi
katar t mékt er .

Anahtar Kelimeler:Derin¥ | r e ,rC@OWID-19, Zatlrre
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Alté Bacakl & Mobi l Robot Tasar @émé v
KlnyJs*, EZafeiL, IZDoI]uaz% Mésér

Tokat Gazi 0 s ma nTpkatkTarkijeni ver si t esi
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dojru karar alénmaséné saj d .
Anahtar Kelimeler:Ot o n o m, Mo bi I Robot , ANFI S, Al té bacakl ¢

Ozet
Roboti k, modern toplumun ©°neml:i bir par-asé ve
robotl ar, mobilite yeteneklerinden dol ayé en f a:
enkaz gi bi zorlu arazilerde gezinebildikleri i -
Hexapod robotl ar, i ki ayakl é& ve d°rt ayakl é& rob
ve hata toleranshéeul sam@hka kiteakdnéirk.l eNSr ok ar makék prao
yetenekl er. nedeniyl e tercih edil mektedir vV e
kull anél makt adér . Akéell e vV e bil giye dayal é y ak
dojrusal ol mamal aréné modell emede ol duk-a et kil
bul anék teknikIler s°z konwBsud anok Hujcerkdaa € by &ri lsa re
karmakék navigasyon ortamlarénda engell erden ka-
etkilibirnérobul anék denetl eyicidir. Bu -al éxkma, iki yg¢
bel ekl eminden olukan yeni, d¢e¢kek maliyetl i bi
topol ojisi, y¢reme stabilitesi ve enerji tegketin
el e aléenmaktadeéer. Hexapod i-in kullanélan aktg¢at
bildirim sajlamamaktadér. Bu eksi klifji gi der mek
i vmel er i hexapodun yg¢r¢gmesi ve dengede dur masér
hexapod y¢r¢me ve dengel eme kokull arée kapsaml e
I

Six-Legged Mobile Robot Design and Control
Abstract

Roboticshasbecomean essentiapart of modernsocietyanda researchhotspot Mobile robotsare the

most focused robots due to their mobility capabilities. Legged robots are essential for inspection,
surveillance, and disaster relief as they can navigate difficult terrains such as stairs and debris.
Hexapod robots offer better stability, logdrrying capacity, and error tolerance than bipedal and
quadrupedatobots.Neurafuzzytechniquesre favoredfor their capabilityto tackleintricate problems

and are extensively used in mobile robot navigation. Their intelligent and knowdedgd approach

is highly effective in modeling the uncertainties and nonlinearities of complex tasks. When it comes to
neurafuzzytechniquegor mobilerobot navigation the Adaptiveneurofuzzyinferencesysten(ANFIS)

is a relatively simple yet effective netftzy controller for processing obstacle avoidance behavior in
complex navigation environments. This study proposes a neaoktvwexapod robot comprising two
walking platforms and an actively operated waist joint. The robot's mechanical topology, walking
stability, and energy consumption have been comprehensively considered to determine its working
ability. Actuators used for Hexapod do not provide feedback on parameters such as velocity,
accelerationandtorque.Toovercomaehislimitation, an IMU sensomwasusedutilizedto measureXYZ
accelerations to enable walking and balancing. By utilizing ANFIS,egded hexapod walking and
balancing conditions have been thoroughly analyzed, leading to informed and accurate decision
making.

Keywords:Autonomous, Mobile Robot, ANFIS,-Eegged Mobile Robot
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Sayeésal GPre¢nt ¢l ere Gizlenen Verilerin Der

Mur at Ut ku K' b arsuakki ayl€o jKlaur a k & K

1Sivas Cumbhuriyet Universitesi, Fen Biliml&in st i t ¢ s ¢ , Bil gi sayar M¢hend
58140, Sivas, Turkiye
2Si vas Cumhuriyet | niversitesi, Teknol oji Fake¢lt
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Ozet

Kl etkiamiamlgarzd s d §i I a mmaflarsad ,a s ebilgdaal kéi K v @ 1i iz k i khdi rijy ui nnnhans €

a-éséndan °nemlidir. Bil gi g ¢ wad relciéjnié ni vien gk wnlidlea r
gi zl i mesaj én, é-éncyg ahésl arén fark et memesin
gizl er. Steganaliz ise gizli mesajlarén tespit

steganografik sistemlere karké yapélan sal deérél
gel eneksel yakl akéml ar yerine derin °7 renme (L
kull anél maktadér Bu -alékmada | iteratg¢grde gor ¢
incelener ek, d¢kéek stego sinyalinin tespit edil
kat manl arén neler ol abileceji arakteérél mékter.

verisetlerinde bulunan g°r¢nt el ere, 0.4 bpp (bi

verilerini icerenverisetio | u K t u r eli gizlemdcin, HUGO, SUNIWARDve WOWolmakuzere

é - uzamsal g°r¢nt¢ steganogr afi tekniiji kul |l aneé
kaybet meden ©°znitelik analizi yapabil mek i-in i
gerektijini ve ayné zamanda takip eden kat manl a
ol uml u etkiledifJini gestermiktir. Ayneé zamanda
model l erin daBajhanladidjirenmesi

Anahtar Kelimeler: Derin ¥ | r e ,nGoréntl SteganografisiGorintli Steganalizi E v r iSikii ms e |
Aj,é Art ek bajlante

Deep LearningBased Detection of Hidden Data iDigital Images
Abstract

Ensuring privacy in communication channels holds importance for preserving the confidentiality of
information exchange between parties. Steganography, used for information security, conceals a
hidden message, within a cover object by employing methods that evade detection by third parties.
Steganalysis includes the techniques and tools to detect hidden data and identify attacks against
steganographic systems. In recent years, deep learning (DL) models have been widely used instead of
traditional approaches in image steganalysis. In this study, six different DL models proposed for
image steganalysis in the literature were examined to investigate which layers in the feature extraction
should be used in detecting lstego signal. For the training and testing of the models, a dataset
containing cover and stego data was created by hiding data at a rate of 0.4 bpp (bit per pixel) on the
images from the BOSSBase and BOWS?2 datasets. Three spatial image steganography techniques,
namely HUGO, SINIWARD, and WOW, were used for data hiding. The experiments revealed that
high-pass filters should be used in the first layer to perform feature analysis without losing the low
stego signal and using residual connections in the following layers has a positive effect on
performance. Additionally, faster learning of models can be achieved by using depthwise separable
convolution.

Keywords:Deep Learning, Image steganography, Image steganalysis, Convolutional neural network,
Residual connection.
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Dijital Tarem Teknolojilerinin ¢ift-i V
Fatih Wzamecx
ITokat Gaz Umiversitash Pokak Biirkiye

*Corresponding authormail: fatihuzamis@gmail.com

Ozet

Bu makal e, dijital tarém teknolojilerinin -ift-
tar ém, tar émsal sretim s¢re-lerinde teknol oj ik
entegrasyonunigerenbiry a k | a B@teknb®jilerinciftciv e r i nikerindakitkilerinianlamak,

tarém sekt°r¢gnde daha s¢éegrdegr el ebilir ve verimli
Cexki tli dijital tarém teknolojilerinin -ift-Ii \
arasénda sens°rler, izl eme sistemleri, yapay zel
Sens®°rler ve izleme sistemleri, tarl a kokull ar ér
zeka ve veri anal i ti7ji, bu verilerden anl amleée bi
uygul amal ar ise, tarémsal i Kl emlerin otomati kl ek
verimlilifji arteéerer. Dijital taréméen -ift-i ver
arasénda verimlilik artexe, kaynak y°neti mi, é
s¢rdegreglebilirlik gibi konul ar bulunmaktadeéer . Di
dest ek, karar alma s¢re-1erini iyilexktirir ve t
edi |l mesi ni sajl ar. Sonu- ol ar ak, makal e, dijitea
°neml et kil erini vurgul ayar ak, bu teknolojileri
° nemini vurgul ar . Dijital tarémén gelecej i, - f

b¢yéek potansiyele sahiptir ve Dpaeknektedinda daha f az
Anahtar Kelimeler: Ak él | & Tar ém, Ot Makioeheri vA Teknolbjikeri , TRa € é&m a l
Knovasyon, Tarem 4.0
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Geliktirilen 3D Materyalin Etkilild:@
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ITokat Gazi os ma nTpkatkTarkijeni ver si t esi
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Ozet
Gel eneksjlr eetjiim imodel i, tarih boyunca ©°jhiret meni
Kekil de dersi dinledif7]i bir sistem ol arak kabu
mer kezi nde yer al masé ger eken °fTrenci profilir
yakl akéemlarén dejikmesine yol a- méxktér . Yapéel an
°JTrenme yaklakéméeyla °jJrenciler ejitimin merkez
konumunda ol mukl arder . Efjitim alanénda yapél an
°Jretiminde ortaya -ékan bazé dejikiklikler ve Yy
bilim ve teknolojinin temeld. varder . Ayréca f e]
¢l kel erin -ok °nemli bir yere sahiptir. Bu bil di
bi-i mdeki ayréenteéelaré. Alténcé sénef fen ve tekrt
bazé soyut kavraml ar én kazandéeréel masé ol duk- a
gel eneksel °Jretim y°nt emi il e anlyaéctlelBooydae ° ] r e
° 7 r etsoymk avr asmbd mu €1 axnaEo deydilkimeb a k| anAreaxrk tédr. manén t
amacé, spor séneéeflarénda fen ve teknol oji der sl «
teknolojisiyle tasarlanmék °jJretim materyalinin
°Tretim materyal. o zellikleri tespit edi |l mekt
yakénl ekl ar éna gere séral anan konuyu anl amland
sunmakt ér . G¢nek sistemi ve gezegenler °jJretim |
bir Kekil de yansétél maktadér. 3D yazéceéedan al én
boyayar ak, boyutl aréné par-alarénén oranlareé he:
ile daha dojru °jJjrenmeleri sajlanméxkteér. Aracxkter
form¢gl ¢ kull anél mékt ér . G°r ¢kme foraankégsé@mlsaomra d
taraf Badan!l anknéeibitéigrip 3d6zenlemesi.Sorular 3D °J ret i m materya
dejerlendiril mesi akamal & ol arak etkilalépan te
C e v a p boeerBelgedememnurkalan,yaparaky a Kk a Y § rr &eknmmeané bul duj u, yen
°jJrenme oranlarénén y¢ksek ol duju mevcut. Ar akt
materyal. il e i Kl enen dersl erin °7 renme a-eseér
gostermektedir. Uzamsal zekal arénén geliktirdif5ji
stratejik tekniklerin-glmewktenr. |l dijinde katkel ar
Anahtar Kelimeler:3 D, ¥jretim Materyali, Gezegenl er, Ge¢nek
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Geneti kte Devrim Yaratan Gel ecEPRn Gen Dg
Erain Hakken
1Ajré Kbrahi m ¢Teépe nF a kngj lvteerssii,t eTséhpbie, BiTy o ki mga,

*Corresponding authormail: etaskin@agri.edu.tr

Ozet

Genom d¢zenl eme teknolojileri, karmakéek biyol oj
altenda yatan nedenl eri tedavi etmek i -in benze
sajl ek al anénda °nemld.i bir gé¢ - haline gel mekt «
biyolojidekiendnemliilerlemelerderbirini temsiletmektedirTemebiyolojik siregleringdzilmesinden

téep, taréem ve biyoteknolojideki il erl emel ere ke
tabanl é teknolojiler, ol ajan¢gste verimlili kIl erdi
safl arénda yer almaktadéer. 2012 yeélénda Jenni fer
DNA'séeéné kesebilecek, i zole edebilecek ve dg¢gzen
hassasl éeékta kesebilecek bir makas g°revi g°ren
RNAmolekilio | u k t welbu&kMNAanalekiliCas9proteiniyleb i r | e klodyletikieCRESPRCas9

teknol oj i si ortaya -ékmék ol du. Jenni fegen Doudne
dé¢zenl eme teknot ngimbki htr eEsbotara-bdbkhza atarak 20
al maya | ayék g°r¢l megktegr . Bu °neml.i gen d¢gzenl el
°nemli mol ek¢l den ol «Camdkt@aamier d¢i Perklie méRI tSPIRN o |
m¢cadel ede ne ike yaréyor? Bu teknol oji genetik

bir-ok hastal é&jén tedavisinde kullanélabilir ha
genetik kerl ¢k ger ¢l en sé-anl arda CRI SPR gen |
s¢or ¢l MIGRISPR a b smgahteyapisinin2023'ins o n | aor néanydl aa n @GRASPRggnbna

d¢zenl emesi i -in yeni bir dCanreintel ogivrei | arkikkii,r .y &
-al @ékmalarda HIV ile enfekte olan h¢gcrenin bu
s ¢ r m¢ARISRRyendizenleméeknolojisinink u | | a poaefiké a a t éXimerkel?2@1B8y € | € nd a
¢Cinl i bilim adameé He Jiankui , CRI SPR teknol oj i
tarihinin ilk genetikk a s a lbebeki¢ridanLuluveN a n a Bumyayag e | dd ¢ y wnii nvuakpt éulra n
bu il erl emel er neticesinde CRI SPR y°nteminin

-al ékxmal aréndabpehasti amékli eadgenwleetiedavi sinde kull
olarak yapmék ol dujumuz bu derl emede CRI SPR gen
kadar ol an mevcut durumunu ve gen d¢gzenl eme uy
a-éséndan °neml i vubguluwyorrmr a- ol abil ecejini

Anahtar Kelimeler:CRISPR, Genom, Cas9, HIV
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Robot Sophia ¥rneji l'zerinden Tg¢r kmi?Yenede Net
mi?
Gulcin Demirdil
ITokat Gaziosmanpakasi, Erbaa Sajlek Bilimleri F
Dal & , 60500, Tokat, Terkiye

*Corresponding authormail: gulcin_krk@hotmail.com

Ozet

Yapayzekayobotiktemellig e | i k bir alan olanakd ggnimizdénemlibir yert ut ma IGtingetl € r .

-al exmal ar, yapay zekanén insan benzeri yetenekl
ve karmakék problemleri -%zebil me gibi czell ikl e
sadecebilimselbir konuolarakd e Jai yl mmandapsikolojik,strekli,sosyalbir boyutk a z anmakt adér
¥zellikle psikoloji perspektifinden sistemler, |
ilbgi | ol masé, b¢eyek bir merak wuyandéer maktader
ol mayacajée, YZ'yi nasél algélayacajé ve bunun pa
boyutlu bir tartékmayé gerektirir. Bu yapay zeka
zeka ve davranéxklarla birlikte, bilin-, ki kil ik,
°n¢gnde bulundurul masé gereken bir alan ol arak me
2017"'"de il k kez fivatandakl|l éko hakké verilen Robc
A-eék Mikrofon isimli kanala konuk ol muktur. Ni t
yapélan bu araktérmada il gil] programén il k yay:é
yol uyl a. Yapélan birincil kodda 230 kod el de ed
olarakt a s ar 60kodanénkd i r deenatikanakzsonucundaltemave4 alttemaeldee di | mi kKt i r .
Butemalari Tar aft ar Ol arak Sophiao, fASiyasi Aktareéem N
¥zne mi ?20 (Knsani ve Duygusal Akt ar ém, Knsandan
Kurgu Ol arak G°r me, Damgal ayécé ve kiddet K-erik
Gereken Bir Ol gu Ol arak Sophiao «keklindedir. B L
yoruml ar @énén ajerl ekl e ol ar ak Sophia'"neén ki kil
tarafendan tasarl andejé ve kontrol edilen yapay
ortaya koymasé a-éséndandgkgregl malk teexdniad .ar da éké
Anahtar Kelimeler:Yapay ZekaSophiaK n s diiy@mesiNetnografi
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Tarémda Yapay Zek© Kull anéména Y°neli k Dom

Hakke Cellm ¢Fealtitkh ¢al | &

Sakarya | niversitesi, Bilgisayar ve Bilikim Bi

Yuksek Lisans, 54050, Sakarya, Turkiye

2Sakarya UniversitesBi | gi sayar ve Bilikim Bilimler:i Fake¢lt

54050, Sakarya, Turkiye
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Ozet

e

nl erin hastal éklarénén tespitindeki zor |l ukl
[ yakanan olumsuzlukl ar, teknoloji k ol arak
i

| a nbéal knh aasgtard@irkmgeleneksal a rugetmtekniklerinink a r k € dorardata@iz i

o Q@

1
(9]
—_

1

neksel tarém y°ntemlerinin kullanémé berabe

ar

y
Kmesiyl e birlikte yapay zeka kull anéme pek

muktur . Yapay zekanén kull anél maya bakl anmas
evesinde zaman ve maliyet tasarruf u, tar éms

arazilerinde olukabilecek ol umsuz durumlara kar K

pek -ok -°9z¢m sunul muktur. Bu -al é&kmanén konusu

kull anemé sayesinde hem domateslerin kalitesi
sayesinde dojru zamanda hasat, ekonomi k kaybeé
dahaoptimizekullanarakeldeetmektedirBu- a | égériméli, k | \eedeen® | r e gibhyapayzeka

e

c
n

tekni klerinin kull atned glietjie diosntad relseroilngiund lug ual m

b¢y ¢ k| gdfe Kinlkategoriye (normal boy s a | keskiiglk boy ¢ceri domates),ol gunl ak ma
akamaseéna (g°r et gmankeant elgdmrm&z2zé renkte ve hasat

(

arasénda ol gunl akmak czere ol an, t amamen yeki l
g°rselleriyle olukturul muktur. Bu veri seti il e
domates ol gunlujuna dayal é hasat tahmin edil mes
otomati k ayrékteéerél masé, zincir mar ketl er ve ¢

yolu sunacakteér.
Anahtar Kelimeler:YapayZeka GoruntiK k | ,e mlear & m, Domat es
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Temasséz ¢Coklu Aydenl atma Kontr ol

Cokkun 1z‘;e n¥gm ezr 1,YéKamdiizr 1Do] anay
ITokat Meslekive Teknik Anadolu Lisesi60100,Tokat, Turkiye

*Corresponding autharmail:coskuncengiz60@gmail.com

Ozet

Hareket tanéma bazlé temasséz

bir etkilekim sundujundan, génegmgzde ortaya - €k
hareketl eri ile uvuzaktan kontrol, bir-ok sistemd
amaceéeyla farkleé kekillerde kullanél maktadeéer. El
bilgisayarvekameracerensistemlekk u | | a n é IGenekk d jesslek@®kindgerekseyinlikhayatta

kull andéejémez aydénlatma sistemlerinin, el ektrik
kontrol edi |l mesi ki ki sel kull anem ve k amu kul |l
saj | am&Klatpandk@&@n y d € ndisternlenakontroletmekicink u | | alekérikaanna ht ar | ar €
-ojunlukla ellerin fiziksel temasé ile -al ékmak
okullardas & n é Wdkaidodasdavebunabenzekurumlardavemekanlardébulunanbuay d énl at ma
anahtarl ar é il e - ok sayeéeda i nsan fiziksel et ki
anahtarl arén Kkirl enmesi ve hijyenik a-éeédan ol um
géenegmegzde artan salgén hastal ekl arén bul akécel é°
anlamda risk olukturmaktadér . Bu kapsamda okul ,
i ki ayré aydeéenlatma hatteée ¢zerindeki | ambal ar én
kontrol ¢ne i mk©n verecek d¢kek mal i yet |l i ve V¢
geliktirilmiktir. Bu sensor soldan saj a, sajdan
etmektedirSoldans a jel&areketiile birinci hattakilambaveyal a mb ad -aékl@appa nsnajs @ a n
sol a el hareketi il e i kinci hatt aki |l amba veya |
ile iki hatlzerindeki a mb ad -aakl@appa nsneaj sl éa nBugsiemiggokluk u | | admkenonss

olanb a keleldriklialetleredemontee d i | e Wi¢lke mnejl iBe k i & d ielhatekdtiti am &ma

si stemi, i ki ayré hatta | ambalaré bulunan bir a
anahtar) yerine mont e edil er ek, bu aydéenl at ma
sajl anméxt ér . ¥zelli kle hastanel er, okull ar gi b
ay d é ndiseemlenaint e maksrdr@edilmesininpireyleregiinimizdénemidahadaartan hijyen

ve sajl ek konularénda faydal é ol acajé d¢kengél me
kull anéel arak temasseéez etkilexkxim i-in gerekl:i 0
hareketl erinin tanénmasé sajlanméxter. Si st emde
Al géel ay é 8 @&etlR TEDOXapetrole ve bir el hareketit an@am@or k umhaéa él méexkt
Sistemimiziren énemlbolimlerinderbiri el hareketininvebu el hareketinneredemereyeo | d uj unun

girik cihazlar éneér
¢
I

tespite di | mesi di r . El'in varl é@éjénén tespit edi | mesi

TSOP aléecé ¢zerine gelip TSOPOu aktif et mesi i | e

tespit edil mesi i-in TSOP aléecé etrafénda 3 adet

dilimlerinde séraséyla kézéel°tesi ékeéek yaymal ar é

zaman dilimlerine g°re elin soldan safja sajdan
I

tespit edi mi Ktir. Yapél an denemel er sonucunda
%%,akaj édan yukatw@8gal har ekeaEd%®rad lemamtl anmr .é
Anahtar Kelimeler:El HareketleriTespiti,T e ma Kost@®lzZAy d é nKan tmrao |l ¢ ] KE@t @l °t e s
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Doj al Di | Kkl eme Tabanl é& Sohbet Robotl ar e
Sumeyye Kavicil*, Mehmet Fatih Karaca2
Tokat Gaziosmanpaka University, Faculty of Heal
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Tokat Gaziosmanpaka University, Erbaa Faculty o

Management Information, 60500, Erbaa, Tokat, Turkiye

*Corresponding authormail: sumeyyekavici@gmail.com

Ozet

Doj al Di | Kkl eme (DDK), bil gi sayarl arén insan
anl ayékéna wulakxteéreélmaséna odaklanan veDDK bil i
tekniklerinin kullanéeldéejée uygul amal ardan biridi
karkéseéndaki ki kinin ceml el erini programati k
yazél emlaredeéer . Bu -al é@ékmanén amacé, DDK tekni kil
al anéknudakain € ant & € Bma&claeéD a jDAK k | eveiieCoh a t apahtarkelimeleri

ile yapélan araktérmada Amazon Al exa, Googl e Ass
asistan tespit edi |l mi ktir. Yapay zek© destekli
kull anél arak ©°neml:i potansiyel gostermiklerdir.
anl arénda sajl ek sistemlerini destekl emel eri,
okuryazarl|l éjéna katké sajl amal ar e, takip ve izl
vermesureglerinidesteklemelemedeniyles a | d a&kké nkéunl d aa teiimddibmekéedir Ancakbu
teknolojilerin hézla beni msenmesi nedeniyle sajl
eti k y°nlerine ilikkin ge¢venlik, gizlilik ve ver
y°neli k endikeler de mevcuttur. Sonu- ol ar ak; Al
s a | Hizeadklerindeg e rbir wygulamayelpazess u n ma kSt ad) dignkleriyasalveetiks or unl ar é
-%zebildijJi ©°l-¢de verimlilifgi arstagn m&k hilzganettda s«
ortaména uyum sajlamak i-in yapayaralandbilirlerdest ekl i
Anahtar Kelimelerr-Soh b et Robotl ar e, Sajl ek Bakéme, Maki ne
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Mes | eki Ejitimde Sanal Ger-ekl ik

Cokkun 1ﬁe n¥gm ezr 1,YéH(anGhizr 1Doj anay
ITokat Meslekive Teknik Anadolu Lisesi60100,Tokat, Turkiye

*Corresponding authormail: coskuncengiz60@gmaibm

Ozet
Eji-¥) metimde °jJrencilerin °fgrgnmal enrhaeamkat gel & &
ders matervyalleri bulunmaktadeéer. ¥rnejin bir ele
derste konunun anl akélmasé i-in web ortaménda,
°fTrencilere g°sterilmektedir. Fakat °Trencil eri
-%z¢m o y°ntemleri, °Jrencilerin ©°zellikle uygul a
kadar katkée sajlayamamaktadér. Ayréca y¢z yéze
devaml él efjénén sajlanmasé i-in geliktirilen uza
°Jrenmeye teorik olarak katké sajlamakla birlik
ol madekl arée g°r ¢l mektedir. ¢tal ekmameéezda, ejitim
materyaller tasarl anép, bu mat eryall erin sanal
kull anél masénée ve il gili konunun etkili ©°jJreniln
sanal ger-eklik uygulamaseé geliktirilmiktir. Bu
al anéna, saték ve pazarl amadan organizasyona Kka
uy g ul a maestekizdiadlektnikelektronikteknolojileriile h a v a-ozayteknélojileria | alerse
i -eriklerine y°nelik belirlenen elektrik motor]l
ortamdae t ki Ibewe knk i H B a a  ma nKnuél kl t acon@udaenhdair mentile istedikleri
3boyutlu ejitim materyalini VR ortaména getirebi
(materyalin par-alaréné ayeéer ma, hareketl i késéml
tanétém videosunu bir ekranda g°ster me gi bi)
geliktirdijJimiz multiplayer °czel li7Ji ile ©°Jretn
bulunabilmekteresecilenrmateryalile ilgili konuyugtrseli Kk i olaslelk z amahleg ebi | mekt ed
Mes | eki ejitimde kullanélan ders ar a- ve gere-
s¢recinde zorluklar yakanmasé, °jJrencilerin bazé
devam edememesi , uzaktan ejiti mi gerektirecek b
motivasyon eksi kIl if7Ji olukabil mesi gi bi sorunl ar |l
bu sorwunlara -°9z¢;¢m ¢retmeyi hedefl emekteyi z. U
°7 r et yeeanll near k Yygulamadayeralacakdersmateryallerinin3Bmodellerinint a s aiginé mé
Bl ender model |l eme programé kull anéel méxkter. Tasartl
ekl enmesi i -in Unity3D oyun ve sim¢glasyon progr e
bakl ékl aré -aleéexkxtéreéelép kullanéel maktadeéer . Tasar

kul | avViRelyd &jl easayasnéez j r e n garekyéiaylizee | i t genskdagevrimiciuzaktan
e] I tdjmdexeetldibiik e k pratiktecribek a z an m&lasleg@rnand g emékt eyi z
Anahtar Kelimeler: SanalGerceklik,3B, Dijital E] i Matenyali,MeslekiE ] i tSimimgsyon
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Sonradan Knka Edilen Payandal arén Yéj ma Yap:
Dejerlendiril mesi: Tokat Hatuniye ( Mey

Abdullah Esat Hakan Durmazerl*, kahin S°zen

Tokat Gaziosmanpaka | niversitesi, M¢hendi sl i k v
60000, Tokat, Turkiye

*Corresponding authormail: achakandurmazer@gmail.com

Ozet

Tokat ilinde bulunan Hatuniye (Meydan) Caminin,
Sultanll. B a y e zanngdiGilllmaharHatuna d éynaap t éorl| édl anfliélka kK € | @sark ad@ridrai r .
eserlerinden zaviyel:| cami ol ma ©°zellifjJi takéyanr
ve tek kubbeld. bir yéjma yapédeéer. Caminin iki y
minaresiolanbu camiinsoncemaatyeri5 kubbeile® r t ¢ | Gamidejiki ne di | ddlnjayan d e
payandal ar én, yapéyée deprem Kkuvvetl eri i -in g¢
bilinmektedirBu- a | é kHatrdya(Meydan)C a mi ip@ryiamwi@m s ¢ a 180kad moeelleri,
Solidworks programé yardéeméyla olukturul muck, bu
anal izl eri ger-eklexktirilmiktir. Sayeésal model |
deneysel ol arak belirlenmik ve kesme taktan ol u
doOhi I edi |l mi ktir. Her i Ki mo d e | i -in kendi aj e
spektrumu analizleri ger -eklexktirilmiktir. Stati
deformasyon ve gerilmeler kullanélarak yoruml an
frekansl aré ve yapénén mod kKekill eri dejerl endi
dikkatea | € naalr uakkt tepkispekérume | rréfesainsa | € nspaktealanalizg er - e k| ekt i r i | |
analiz sonucunda el de edilen deformasyon ve ger.

performansé ve sonradan ekl enen payandal arén de
dejerlendirilmicktir.
Anahtar Kelimeler:Hatuniye Camii, Sonl&lemanlar Analizi Pay an dra,p éYéj ma
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Far kl & Kurut ma SeécakRaet]adt evse Renn kK kD eejne rnl eTrait |

Omar Abidal, Burcu AksUtZ*, Hakanl Pol atce

Tokat Gaziosmanpaka ! niversitesi, Ziraat Fakg¢l t e
Tarkiye

Tokat Gaziosmanpaka | niversitesi, Ziraat Fakg¢lt
Tarkiye

*Corresponding authormail: mromarabida@gmail.com

Ozet

Sajl éekl é&, dojal ve kullanékl é yiyecek ateéexteéer mal
hal e gelmiktir. Tatleée patates -i]J veya ikKlenmik
unlumamullerolaraktiiketilebilir. T a pdtaéeszengimmineral,vitamin,karbonhidratd o jlibklay naj &

i -er mesi ve iVyi bir antioksidan bilekik kaynajé
bitkisidir. K n ssaarj | ¢ & € alantemelkarotenoid fitokimyasal kanseronleyiciveantimikrobiyal
czellikleri i -erir. Ayréca tatl é patatesin kont
Keker. seviyelerini dé¢zenl emel erine yardéemcé ol a
nedeniyle bozul maya ve bozul maya yol a-abilecek
patates mevsimseldir ve hasattan sonra uzun sure optimum kalite seviyesini koruyamaz. Bu nedenle
sékl ékla hasattan késa bir s¢re sonra kullanél ér
edi |l ir. Bu -alékmada tatl é patates sebzesini °n
Kurut ma s éc adoVo8k ved0 & kbravekt(f Bufutma yontemi ile kurutularak kuruma
perfor mans dejerleri, mat emati ksel mo d e | ver il e
uygul amasénéen tatl é patates ¢zerindeki et kil eri
siresi90°C kurutmas é ¢ a k br8 jkdilednamelee d i It @ pakateslerdd saatl5 dakikaiken,

en uzun kuruma sdresi 50 °C kurutmaé c a k|l eéf énda kontr ol °rnekl eri |
bul unmuktur. Mat emati ksel model |l eme sonucunda en
orneklerinde0.999%larakb e | i r | Busaonugclaregbreeniyi tahminedere k i t Midillk Kiglk

ve Wang Sing ol muktur. Hesaplanan ve °1-¢len re
kurutma ikl emi en uygun y°ntem olduju belirlenm
czerinde olumlu etkileri ol muktur. Kuruma heézeéneé
saptanméext ér .

Anahtar Kelimeler:Kurutma, Matematiksé¥odelleme RenkAnalizi  TRatatesé
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Derin ¥Jrenme il e Mamogr af i Ger¢é¢nteglerinde |

Kkl eme ve Model Performansénén Knce

Avke Ayden" Yurdusev
1AmasyaUniversitesi, MuhendislikFakiiltesi, ElektBkl e kt r oni k M¢ghendi sl i J i,
*Corresponding authormail: ayse.yurdusev@amasya.edu.tr
Ozet

Mamogr af i meme kanserinin tarama yapélarak erke
Teknikolarak memenirX-ray gorintisireldeedilmesiylememedcerisindekiy a glamar,sinirseldoku
vb. °czell ikl eri go°r¢é¢nt ¢l eme amaceéeyl a Kull anél
yoruml anmaséna rajmen g¢negmgzde bil gi sayar dest
dest ekl i sistemler iyl ejitilirse olduk-a dojru
t emel faktorl erden biri meme yapeéséder. Literat
ayreéel makt a, bu sénéeflar da kendi i -erisinde gru
kal si fikasyon gi bi anormal l ikl er kol ayca texkhi
dokusundan bu anomalil eri ayérmak olduk-a zor Db
k a n a tiimér kistvp.ilea y n € ] idrelj i ekahipol&ilmektedir Busebeplenamografiokurken
memenin yojunlujunun séneéeflandérélmasé °nem ar z
Archievedden al énan sert meme mamografil eri ser
séneéef |l anFbogaddilerg a po%e26€a r a s danldr scattered%50-75a r a s danlar a
heteregeneously sert ve %756den fazla olanlar i
Pyhton programlama dil. kull anél arak topl amda 7
go°re¢nt ¢s¢egyle -al ékél mékt ér . Mamografilerin ©°n i
g°rebilmek i-in ayné derin °Jrenme model. il e di
-al exmase °ozellikle extremely sert y a p%l9 a sahi
seviyelerinde artértméexter. Kull anélan farkl e mo

bakar éseée ¢zeri nge®ragylnmg ktrégarn.da kat kés é
Anahtar Kelimeler:Yolov8,Mamografi Sert Meme
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Cojrafi Bil gi Sistemleri Verileri Kul |l aneéel
Durumunun Belirlenmesi: Burdur Havza

Ersin ‘:1*éI(Béerrém Szalman Ak én
1Gazi i niversitesi, Fen Bil i ml e ArnkaraETikiyei t ¢ s ¢ , ¢
2Gazi l'niversitesi, GawméFeBE] iBiilm nHaekr¢il tEfsiit,i nMaB°el
Ej i ti mi Anphakana,lTirkiye Dal é

*Corresponding authormail: yildirim.ersin@tarimorman.gov.tr

Ozet
Kkl im dejikiklijinin su kaynaklaré ¢zerindeki e
Kekilde y°netil mesini el zem hale getirmiktir. Ay
Direktifi (SCD)ile buyondednemlibira d @ m mék¢t Ce@dressuk a y n a ki iagpdéunréunmu 0 n a
ul akabil mesi i -in havza i-erisindeki yayeéel e, n
yonetilebileceji Nehir Havza Y°netim Pl anl areéeneé
k¢tl el erinin hidrolojik ve morfolojik ©°zellikI:¢
i -erisindeki antropojenik yape ve faaliyetler,

ulkeler,NHYPk a p s a hdromoreolojikb a s k @led re& n e ngoh metatldrgreelsiik t i r mi K1 e |
Tirkiye,A B 6 adaytlkekonumunda | d igip, NHYPk a p s a geeatahé@romorlojikb a s k €1 ar én

yonetil mesiyle ilgild@ -al exmal aré ye¢é¢reéetmekl e vy
¢l kel erin hidromorfolojik baské dejerlendirme m
met odun Cojrafi Bil gi Sisteml er i (CBS) ortamen:
verilerinin mevcudiyet:i di kkate aléndéejéenda Krl
edi |l mi ktir. Bu -alékma kapsaménda, s®z konusu v
uygul anméexkt ér . Met odun wuygul anmasé neticesinde,
Al tendao, 606sénén ise MfAN¥neml: Baské Alténdao ol
Al t émlddbEirlenennehirsukitlelerifi B ¢ YOllkdeD e | i K tSuK ¢ tl | (BGRISK)olarak

tanéml anméxkter . 2021 yeéeleéenda, S¢Doye g°re T¢rk
-er-evede, 2020 yelénda tamamlanan Burdur NHY P ¢
gerekmektedir. Bu -alékma il e, yeni nehir ke¢tl el
defahidromorfolojikb a dlr@mub e | i r | Bun mil © teloeedilensonuclarBurdurNHY P& ni n
yenil enmesi kapsaménda ger-eklexktirilecetkki ol an
analizvehidromorfolojikb a s k gdhediktedbirlering e | i k t-iarliélknmedslud 1 @maed abi | ec
Bu -alékmada kull anélan metodun, Terkiyeoddeki
-al exmal ar énddi¢g kan d lamealbti d ceicre.j i

Anahtar Kelimeler: S u ter -eve Direkti fi, Hi dr omor fol oj ik [

Havzaseé
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Determénation of the Factors that Constitut
(Amasya Province Example)

Zeki Bulut®, Gulistan Erdal*

Tokat Gaziosmanpasa University, Faculty of Agriculture, Departmehgaéultural Economics,
60240, Tokat, Turkiye

“Corresponding authormail: bulutzekill@gmail.com

Abstract

Sheep breeding is done in many countries around the world. Meadows and pastures are a source of
income for people in large and arid climate regions. It is the most profitable branch of animal
husbandry in areas with large pastures of low quality. Sheep are pasture animals and meet most of
their nutritional needs here. It is resistant to adverse environmental conditions and diseases, easy to
manage, low in cost and reliable in terms of production. It can benefit from vegetation that cannot be
injured by cattle. In Turkey, socioeconomic conditions such as climatic conditions, land structure,
large and poor quality pastures, and concentration of industry in certain regions increase the
importance of sheep breeding in the country's animal husbandry. Differences in demands in sheep
farming, whose purpose of breeding varies according to each country and region, come to the fore in
the form of better utilization of sheep and increasing the quality of production. The aim of this study is
to reveal the factors affecting the sheep breed selection of sheep breeders in Amasya province. For
this purpose, a faeto-face survey was conducted with 67 sheep breeders operating in Amasya city
center. According to the results obtained from the surveys, it is desired to feed breeds with higher meat
characteristics. Since the dairy and leather fleece sectors are not developed, they are ignored in the
elections. The most preferred sheep breeds were Karaya and Akkaraman, which are stated to benefit
best from pasture and are the most resistant to diseases. Although the supports are met with problems
such as high input prices, the local people have stated that they will continue sheep farming for now,
and at the same time, cooperative formation is weak. It is thought that the results of the study will
contribute especially to local governments in creating small livestock breeding policies.

Keywords:Small cattle, sheep, Karayaka, Amasya
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Hemkireli k Ejitiminde Sanal ve Dijital Ka

Bet ¢ | k ah jHial TKzile n -

Bakkent 'ni vBeirlsiimleesrii, FSaal ¢ létkesi , Hemkireli k B?®°
Ankara Yéldérém Beyazét | niversitesi, Sajl ék B
Ankara, Turkiye

*Corresponding authormail: betulsahin@baskent.edu.tr

Ozet

Hemkirel ik ej i timi, teorik vV e pratik bil gileri
becerilerining e | i kioniay i aakntaé rl namfdevare?028)AmerikanlH e mk i Kolejleri k
Birliji'"nin |Ilisans ejitimine y°nelik keélavuzl ar €
il eti ki m, i K birli7Ji, -atékma y°%°neti mi ve ekip
belirtil mektedir (Morreld!l vd. , 2020) . Hemkireler
-al ekxmaktadeéerl ar . Bu -alékma ortaménda hézla ge
kararl ar vermel eri gerekmektedir (Gracia vd., 202
arasénda il eti ki m, tut um, takém -al ékmaseé, aj |
profesyonellik yer al maktader . Ancak teorik bil
geliktirmenin yeni yollar bul mak hemkire ejitimc
2020) . Klinik karar verme °jJretiminde gel enekse
ger-ek yakam problemlerine ol asé -%z¢ée¢ml oer i bel
y a k | &k & enn gercekbayattakiklinik problemlerideneyimlemelerineestresigerceky a kK a md a ,
zamanénda y°netmelerine izin vermemektedir ( Gr a
ortamlar éna dahi l et menin, i K birlijini vV e SO0
pekiktirmelerine, belirli tutumlar geliktirmeler
ka-éeéx odal arénén son d°nemde ol duk-a pop¢l er hal
oyun tabanlé °Jrenme ve °jJrenme deneyimlerini ge
°Jretim stratejileri hemkirelik ejitiminde de t
0 y u n birayucyekibininbir gizemiveyasorunu¢gdzmekcin dahilo | d u kziksalvegadijital bir

alana girdiji, genelli kle bir veya daha fazl a
-%zd¢j ¢ bir oyun ol arak tanémlanmaktadeéer. Ka- é«k
kull anéel abilen ve aktif, deneysel veya probl eme
tamamlayabileny ¢ k s e k ° jneslekiyaterfiliklerink a z a n &ih yeralikgBre cokyonllaraglar

ol arak bilinmektedir (Sol anas vd. , 2022) . Ka- éKk
sajJl amak ¢zere tasarlandéjé belirtilmektedir. D
katél éemcénén oyunda bir karakter rol ¢gneg ¢stl enm
aktif bir katél émcé yaparak ger-eklexktirilebilir

onl aré daha wuyanék hale getirir ve yapteklare i
(Oliveiravd.,2023).K a -oédkaekr®lojileri,° ] r e n dasteseorri unntl aam & Insataviktmek

i -1n hemkirelikle i lgi i bul macal ar é -%zmeyi °
olukturmak i-in de kullanél maktadér (Martin ve
fiziksel alan ve donaném ihtiyacéné ortadan kal
°7 r emrmea ml vayab&rdenfazlagrubuna y andak a t éylizgiezes € o € f a ml| kalayén d a
uygul anmaktader . Dijital ka- &k o diapsué-,| akraét éeal réanycaérl
Kifreleri veya bul macal aré =-°zer ek bicevrimigi k©y ey e
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etkinliktir (Stustack, 2023). Dijital ka-ék odal
problem -°zmeyi ve aktif kat & |-Femee vd.t 200y CGole vee t t i ] i
Rubl e, 2021) . Hemkirelik ejitiminde hasta g¢venl
bil gisi, basén- ¢l seri y°netimi, dojum ve il a-

kull anéel maktadér ( YangTowmesd vd,2022;2CBen vdjan23nAntBolalas ; Mo | i
vd.,2022) K a -oédkaosy@i n | lae @k i@meleinkc ¥ J e ememeuniyetindh r t éirlde€f§ iex i mi
tekvik ettiji, ekip -alékmaséné ve el 88)irel d¢k
Anahtar KelimelerHe mk i r el i k ¥] Oy uyBamalK a mé k| Ddas e
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Chat GPT Kull anémeé: Kpu-1laré ve Str.

Kadir SARIKAYA 1, Gokhan GULMEZ?,

Tokat Gaziosmanpaka | niversitesi, End¢stri Mg
Tokat Gaziosmanpaka ! niversitesi, Bil gisayar |

*Corresponding authormail: gokhan.gulmez0623@gop.edu.tr

Ozet
Yapay zeka, -ok katmanlée ve °Jrenme temell:] bil ¢
bakaréyla yerine getirebilen bir teknol oji ol ar a

sohbetobotuolarakt a n € mu ya gp & In a toplumézerandekietkileri oldukcailgi cekicidizeylere
ul ak nkEg§ ki tséaring & kugl ma, mehendislikvedahabir¢ok alandadevrimyapmapotansiyeline

sahipolanbu ek nol ojinin g¢nl ¢k hayatéeméza ol an et ki si
tal ékmada yapay zeka ara-laré i-erisinden °nde ¢
hakkénda temel bilgiler veril mi ktir. Hemen he me
araséndan ChatGPT 3.5 ve ChatGPT 4 versiyonl ar
hakkénda bilgiler verilmicktir. icretsiz s¢regm ol
hayatta kull anémé gibi °czell ikl eri arakteéer el méecx
Chat GPT 4 versiyonunun fotojraf ve belgelerle -
y°n¢ detayl e bir kekilde -al ékél mékter ¢al e kmac
zorluklara ve bu zorluklarla baka -ékél masé i-ir
sunduju féersatlar kadar bu teknolojinin potansiy
bajl amda, yapay zekanén sorumlu bir kekilde gel.i
teknolojilerin toplum tzerindeki olumlu etkilerinin maksimize edilmesi ve olumsuz etkilerinin minimize

edi | mesi gerveakrtéiljmeé kstoérru.c un a

Anahtar Kelimeler:-Yapay Zeka, Sohbet Robotl ar é, Chat GPT
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Habituel Abortus Tanél é Hastal arda Péht

Mehtap Solmazl”, Yel da 2paNeg o] e Akkux

Tokat Gaziosmanpasa University, Tokat Tokat Vocational School of Health Services, Medical
Services and Techniques Programme, 60100, Tokat, Turkiye
Tokat Gaziosmanpaka University, Health Researc
Laboratory, 60100, Tokat, Turkiye
*Tokat Gaziosmanpasa University, Faculty of Medicine, Medical Genetics, 60100, Tokat, Turkiye

*Corresponding authormail: mehtap.solmaz@outlook.com

Ozet
Ama - : Abortus gebelikte en sék g°z¢ken kompl i ki
gebelije dair bulgu ve semptomlarén ortadan kall
kayéeplaré spontan ol arak ger-ekleken ve birbiri
sonl anmasé ol arak tanémlanér. Yéll arca s¢ren ar
t @ébbi bir zorluk olukturmaya devam et mektedir. E
kaybeée nedeniyl e bakvur an -iftlere uygun gene:
parametrelerinin etyolojideki rol ¢n¢g arakt ér mak
gebeli k kaybé nedeniyl e T1&6.b(8.Reln2e2t itkarkilhilneirjii neer
toplam 135 ki Ki doO©hi | edi |l di . Té¢m hastalarda tr
Araktéerma veriler:i SPSS (Statistical Package f o
analiz edil di ve -al ékmada tanémlayécé istatist]
y¢zde ve aral ék ol arak verilmiktir. Bul gul ar : ¢ c

kadén ol gunun 1 hasta (%0, 7) Fakt°r V varyantén
heterozigove2h a s t (8oh®daFaktorll v a r y ehetdrozigoformdat a K & c @ |t Eaktdrié .
varyantene homozi got ol ar ak takéyan bir hast a
MTHFR677v ar yant éné homozi got formda takémakta ve
a-éséndan heterozigottu. 4 hastada (%3) Faktor X
X111 varyanténée heterozigot olarak takedékl aré
a-éséndan homozigot ve 61 hasta (%45, 2) MTHFR 1
hast(@EOWRAIv ar y dontodgoftermda,62 h a s tise@@3)PAIvV a r y ahetdrozigot

olarakt a Kk &8 A @ jt @omwt:Blevcut- a | € kénkaél | ekmarthyamngebelikk a ynbdeniylk | i ni ] e

bakvuru yapan ol gularda trombof il parametreler
tekni klerinden ©°nce bu parametrelerle ilixkkil.@

i mkanl aré bulundujundan dol ay & b us aanlaalyiazclaekrtiénr .y a
Anahtar Kelimeler: Tekr ar |l ayan Gebel ik Kaybeé, Habit¢el

Polimorfizm
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Daj Ak- aa]j ac &andpartikil Sentezi, K

Bamamnw*, Kadriye ¥zl em Saygé

Tokat G a z UniversitaspFpnave BEdebiyat Fakiiltesi, Kimya Bolimi, 60250kat,
Tarkiye

*Corresponding authormail: ramazan.onay5597@gmail.com

Ozet
Nanoteknol oj i al anéenda, met al i k nanopartike¢ll er
czellikleri nedeniyle dikkate dejer bir il gi ger
biyoi ndi r ge me yont emi kull anél ar ak sentezl enmikt
yaprakl arénén su ile ekstraksiyonu yapeél mékteéer.
karéekteéereéelar ak nanopartikygl sent ezl e pgiringrt i r . R
spektroskopisi, X K éné KEér éneémeé ( XRD) , Ge-irimli el ektro
mi kroskobu (SEM) , &nbsp; Fouri er D 2IR) ¢ tekapikieli gle Ké z e |
karakterize edilmiktir. SEM kullanél arak el de eo
partike¢gllerin kristal yapésé ve safléejé incelen
ekstrakté kull anéel arak AgNP sentezi bakareéel é Dbir
Anahtar KelimelerrDaj Ak- aaj acé, GemegkK nanoparti kel Acer
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Karénca Koloni ve Geneti k Algoritmalareée il
Mustafal®Alteok

1Universty of Gaziosmanpacka, Faculty of Enginee
Engineering, 60000, Tokat, Turkiye

*Corresponding authormail: mustafa.altiok@gop.edu.tr

Ozet

Gezgin Satéceé Probl emi (GSP), bir satécénén bel]
ya da b°lgeyi yalneéezca ©bir kez ziyaret et mesi
optimizasyomprobleminiifade eder.Buproblem,lojistik,t a Kk € mva madlam@dibi - e kalanldrda

sékléekla karkéméza -ékar, -é¢nke¢g bir-ok ger-ek ¢
kull anél masée gereklidir. Bu araktér mada, doj ada
Kol oni si Al goritmasé ( KKA) ve Geneti k Al gorit me
probl eminin -%z¢é¢megne odakl anél méxkter. Ayr éca, E
edildiktensonrabuteknikleringercekbir dinyaproblemilizerinden a si§lgul anabckeéeami kKt i
Anahtar KelimelerKar énca Kol oni si Al gorit mase, Geneti k Al
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Knsanséz HHAY Resteklr Gozletnlerle Koyun Siri Dinamiklerinin
Kncel enmesi

Adil Ko rlé,prharhﬂmdtiézz Omer Faruk Karaca?, Yakar 3K aAyakdea jNi d a
Kurt 3, Yasir Tufan3, Has a ﬁ‘, Helcerur iﬂfako{z, Tamer Yavuz°
Yozgat Bozok | niversitesi, Kenevir Araktér ma
2Yozgat BozoKJniversitesi, Ziraat Fakultesi, 66200, Yozgat, Turkiye
Mu k Al parslan [ niversitesi, Uygul amal & Bil i
4Yozgat Bozok Universitesi, MihendisiikMi mar | ék Fak¢l tesi, 66200,
’Kérkehir! AhveEvsirtaesi, Ziraat Fak¢l tesi, 40

*Corresponding authormail: adilkorayyildiz@gmail.com

Ozet

Koyun s¢r¢éeglerinin davranéxk!|l arénén, mera kull anéi
bulunmaktadeéer . Et kil i bir mera y°neti mi ve s¢rd
Kekilde anlakél maséné gerektirir. Bu bajl amda,

teknolojileri, geni k mera alanlaré ¢zerindeki h
KHA destekli g%zl eml er, zorlu arazi kokul |l aréend:
yontemlerle karkeél akteéeréldéejénda araktérmacél ar g
g°zlem hayvanlaré etkilemediji i-in hem daha doj
korur.Bu- a | éYozgat'tay e t i kAkkaramalee Koyainsirilerininsiridinamiklerininvemera

kull anéménén KHA destekli g°zl emlerle incel enme
kull anel arak ger-eklexktirilen y¢ksek -°z¢gnegrl ¢kl
io-i etkilekimler ve mera ¢zerindeki hareket ©°r ¢
Kekilde analiz edilmicktir. tal ékxma kapsaménda,

i -indeki pozisyonlaré ve grup hareketleri ©°zelli
ve s¢r¢g merkezinin yer dejikimleri, har eket hez
edil mi ktir. Ayr éca, mera alanénén kullaném ver.i
dejerlendirilmicktir. Bul gul ar , KHA teknol ojisirt
davranékl aréné anlamada et kil bir ara- ol dujun
eri kil mesi zor ol an a-ék alanlardaki hayvan davr
sunul muktur . ¢al ékmanén sonu-1|ar e, s¢rder el ebi |l
g°r ¢l er sajlamakta ve bu al andarkal agnea ketcaedké ra.r akt &
Anahtar Kelimelerr Knsanséez Hava Ara-|laré (KHA), Koyun Sg

G°r¢nt ¢ Kkl eme
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Korunan Al anl arda Arazi Kull anémé ve Su Kena

Deji kimin Uzaktan Al gélama Y°ntemiyle Kncel
¥rnejinde

Yas i n YkayimiCelik Turan 2
1(;:anakkale(‘)nsekiz Mar t iniversitesi, Fen BD&,) &l er i E

Canakkale, Tarkiye

2(;:anakkale Onsekiz Mart Universsie Mi nvar Takar ém Faky¢ | tBélgnii, Peyzaj
Canakkale, Tarkiye

*Corresponding authormail: yasinsahib353@gmail.com

Ozet

Arazid e ] i ki birlikeeyenig I e topografyada o p r gegiriensizlikderecesind a jolaraksu

ketlh el eri O lkusktnhuekl teurri.ni Blu zsauman i -eri sinde haci ms
gel mi ktir. Ayréca olukan su potansiyel:i kéersal
Amasya il Suluova il -esi 1. Derece Doj al Sit a
araktérma alané olarak se-ilmiktir. Arakteérma ar
saptanmaséné yamardamékt @aydu. go°r¢gnt ¢gsendeki su Kk
geré¢nt gsendeki su kenar -izgi si araseéndaki deji
-al exkél méxkter Bu dejikimlerin b°lgedeki tarém v
s u kull aném plané incelenmi ktir. ¢tal exma -ékte
csretimine ve ekonomi k gelir sajl ayayonlgndiry.daxkl!l ar i
Anahtar Kelimeler: Ar a z i Deji ki mi, Cojrafi Bil gi Si steml e

Kujular Kuk Cenneti

84


mailto:yasinsahib353@gmail.com

International Congress on Information Technologies in Medicine, Pharmacy,
Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)
Tokat - Turkiye, May 08-10, 2024

¢tanakkale Troya Caddesi S¢rdegre¢glebilir Pey
Dej i ki kl i7Ji Bajl aménda Yexkil Altyapéeér

Yas i n YkayimiCelik Turan 2
ltanakkal e Onsekiz Mar't i niversitesi, DRrdre Bil i m
Canakkale, Tarkiye
2tanakkale Onsekiz Meer tT ajsmirveemw sFiatke;,| tBél8milg r |1Péeky z a |
Canakkale, Tarkiye

*Corresponding authormail: yasinsahib353@gmail.com

Ozet

Hezla artan n¢gfusun gereksinimlerini génegmegzde |
i nsan m¢e¢dahal esi sonucunu k¢resel °] - ekt e eko
b oz ul nyaa yagrkdiemrkentsehifusuhissedilirderecede t k i | Kemtsely & K @& lma ndl og raé
temel | i yakl akémla yeniden de¢kenegl mel i vV e a- ek
Kentlerdekia - ¢ & wlanlar, sirdirulebiliry a k\eogevres o r u n Ic@imgigin®dmemlidir Kk | i m

dej i wiekli ywldiidpmylsia - € s &emtdehlanlardakisurejimi 6nenk a z a n iKéntteting r .

doj al topografyal aréndan dolayé y¢zey akék sul s
ge-irimsiz y¢zeylerde birikimlere neden ol makt ac
doj al afetlere neden olabil mektedir. Ayréca ge-
engellemektedirD o | suldonguUsundrolabilmesiigin temizsuyunve kanalizasyonuray r é Kkt ér €1 ar
yeni yeki l altyapé sistemlerine ihtiya- duyul mal
i -in ¢cbs kullanélarak yexki/ altyapé ©°neri si gel
al anl ar é il e dejerlendirilip i kIl im dej i ki k1l
-%z¢mlemel erinde °nerilerde bulunul muktur.

Anahtar Kelimeler:Y e k i | Al tyapé, Pl anl ama, Kkl im Deji«xkikl

Alanlaré
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Uydu G°re¢nt ¢l erinden Kenevir Su T¢gketi
Emre Tuncal”

1Dg,zce l'niversitesi, Ziraat Fake¢l tesi, Bi yosi

*Corresponding authormail: emretunca@duzce.edu.tr

Ozet

Artandinyaniufusuh € 2 & 8 a y veiklendred i wgibikaktdrlgr,suk a y n alkerirmekiza s k é y €

her ge-en g¢n artérmaktader . Tarém sektoor ¢, su
nedeniyle, bu alands uyun et kin kull anémé b¢gyeéek °nem takeén
etkinlijini arttéermak i-in yeni teknolojilerin Kk
G°kh°ey¢k TKGEM tarém arazilerinde yetiktirilen
Landsat 8 wve 9 uydu g°re¢nt el eri kull anél arak SE!
d°nemi boyunca vyapélan bu -al ékmada, uydu g°°r ¢
dejerl eri 1.07 mm ile 6.02 mm arasénda deji ki m
gel i Kkt iEMi lyeaz é$S@meyl a karkéel akteéerélarak sonu-1ar.
gor¢éent ¢l eri kull anél ar ak yapél an ET tahminleri
gestermi ktir. Sonu- ol ar ak, bu -al @k ma, s u k
s¢e¢rdegreglebilirl gl a-eésjeardlaen @inreimll me lbti ediardeé m ol a

Anahtar Kelimeler:Kenevir, Bitki Su Tuketimi, Landsat, SEBAL
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G°or¢nte¢g Kkl eme Teknolojilerinin Bah-e Bi

Adil Korly ResduwlézG2r-ek-ioflu
Yozgat Bozok !niversitesi, Kenevir Arackt
Tokat Gaziosmanpaka ! niversitesi, Zir

*Corresponding authormail: adilkorayyildiz@gmail.com

Ozet
G¢éneémgz tarém sekto°r¢ignde, verimlilifjJi arteér ma
g°re¢nt ¢ i kKl eme teknolojilerinin kullanémeyl a ©°ne
bitkilerit a r & ma@imtdi ak | tekmadojilerininu y g u | avelauteknoldglerint a r eversnhlik
czerindeki et kil eri detayl e olarak incelenmickt.i
farkl él ekl aréené anal i z eder ek t ér tespiti vV e s
g¢brel eme optimizasyonu, fenol ojik dejickiklikle
¥zellikle, bitki sajl ejeée ve hastal ék texhisi al
kull anél arak yapélan analizler, hastal ékl arén er
m¢dahal e Kanseé veril mesini sajl amakt adér . ¢al é
kul | amamarn éare kechassag e k Veiins/ekalitea r t sérecé e r i ml yiiKseltimesn i n
Zaman ve i K g¢ce tasarrufu gibi bakl ékl ar alteéenc
kritik tarém uygul amal arénda, bitkilerin ihtiya
K e k yohetilmesin®lanaks aj | akamakiakr adnlenmésim& at ba&d a n maBknurdad € r .
birlikte, gore¢ént ¢ i KI eme sistemlerinin tar @ ms«
benimsenmedieknikk a r ma yikdekndiyetler,e j i vedestelgereksinimlergibib azé@r | ukl ar &
da beraberinde getirmektedir. ¢tal exma ayréca g
uygul amal aréeneé nasél Kekill endirebilecejine dai
teknolojilerin entegrasyonunun, daha akeéllée ve
oynayacaj éne vurgul amaktadér . Sonu- ol ar ak, bu
geliktiril mesi, -evresel et ki vyi azaltérken tareée
-apénda géda g¢vVvenbuludabiine ©°neml i kat kél arda
Anahtar Kelimeler:G°r ¢nt ¢ Kkl e me, Bah-e Bitkileri, Yapay
Verimlilik
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Endometriozis Hastaléejéeénda Yapay Zek

Tul ba Daf**devi ren

ISivas Cumhuriyet !niversitesi, Tép Fak¢ltesi, F

*Corresponding authormail: dagdevirentuba@gmail.com

Ozet

Endometri al benzer.i dokunun ut erus dékeéenda b ¢y
endometriozi s, tané ve tedavi a-éséndan °neml. Z
t @ap a nendothetriozisik a r ma K € leléaéniafl & rrssra@rautverici bir aragolarak ortaya
-ékmékteéer. Endometriozi s, menstrual si k|l usa baj
sempt dsesl éarraék @ § 1 a lakrl @8R 'iedkgorilendismenore/e%30'undagdzlenerderin

di sparoni ol arak belirtilir. Endometriozis |lezy
pop¢é¢l asyonunun -exi tlilifji nedeniyle farkle setl
Endometriozisin kesin tanéseé cerrahi operasyon
i ncel eme sérasénda, ektopi k endometri al dokuda €
yekl ¢ makrofajlar gzl emlenebilir. Hastal éj én t
ol mayan bir tarama y°nt emi gel i kt i ryirétimeldedina c €y | a
Bu a-édan bakeéeldéjéenda -oklu biyobelirte-1er, g
geré¢nt gl eme tekni kIl er i tarama testlerine ihtiya-
| aparoskopi yoluyla |l ezyonlarén dojrudan g°r¢nt
seviyesine sahip ol madéjéndan, kKl inik uygul amad:
tekhi si ve tanésénda kullanélabilir. ¥zellikle
endometriozis |l ezyonlarénée tespit etmek ya da h
optimize et mek i -in °nemlidir. Dahada °neml i si
kull anél abilir. B°yl ece hasta °zellikleri, sempt
en et kil tedavi pl anéné belirlenebilir. Al en
-%zmek i-in istatistiksel veriye dayale yakl ake
pop¢l asyonl arénén tanésal veya °ng°rg¢ce Al mo d e
sayesinde, hastal éjén molek¢l er d¢zeyde profildi
a |l a n/& micdahalelerinira ma meatodolojisigirdi secimived o j r wal- Llejsubatecbgm | d uj u
kabul edil ebilir bir ger -ektir. Endometriozis t
probl emler g%z °n¢ne aléndéjénda, bir-ok farkl e
model |l erin ol ukturul mase Kakerteéce dej il dir. [
tanémlanarak olukturul acak Al model | er i tekhi s
endometrioziste taneéesal gere¢nt ol emeyi, etiyol oj
konusunda wumut vaat eden bir S¢re- gi bi ger ¢l m
hafifletme ve hasta sonu-I|laréné iyilektirme pot

alanda terapotik ilerleme icin caknemlidir.
Anahtar Kelimeler:Endometriozis, Yapay Zeka
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¢al eékxan Memnuniyeti ve KKkt-2rPandgmisiaih Btkesi Ni y et |

Ferda Kaya Zaman®, Tayfan Ut ak

Kstinye !niversitesi, KKSBF, Sajléek Y°%°net
IKstinye !niversitesi, KKSBF, YBS, Kstanbu

*Corresponding authormail; ferdakaya.zaman@istinye.edu.tr

Ozet

D¢nyada son yéllarda SARS ve Ebola gibi bir-ok \

d¢nya -apénda yayél mamék ve et kileri -h9kirdsél coj r a
bir karakter kazanmék ve t¢mm9dpapwpdgmi depiadienhaty
al anéné olumsuz «kekil de et Kki etmi Kt ir. Sal géneén
bir-ok alanda -exitl:]i sorunl ara neden ol-¥Auktur
gi bi salgen hastal éklarén -alékma hayaténé da e
hayatéenda da °nemli dejikiklikleri beraberinde g
tam merkezinde m¢gcadele eden sajléek -al ékanlar e
et kil ene grupl ardan biri ol muktur . Bu neden il
araktérmal ara katké sajlamajé hedeflemiktir. ¢al
-al exmada; ¢cal ékan memnuni yetli9 saligemén kays almda
ol arak dejerlendirilmicktir. Sonu- o-l%pardémisi saj | &
s¢recinde ik tatminlerinin ve ikKten ayreélma niye
Anahtar Kelimeler:Covid1 9 , ¢al ékan Devir He z e, Kkten Ayr él ma
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Hastane Yojun Bakeém | nitesi Basé Yaraseée Perf
Tayf uriL, Fﬂgﬂggg@nganZ*

IKstinye ! niversitesi, KKSBF, YBS, Kstanbu

Kstinye !niversitesi, KKSBF, Sajléek Y°%°net

*Corresponding authormail: ferdakaya.zaman@istinye.edu.tr

Ozet

Yojbmkém hastalar e, yakamla °1l ¢;m aragdefdakepek
hemodinami k duruma sahip, iletikim kurmada séneéi
sajl anamayan, yataja uzun ya da késa d°nem bafj én
tekkil eden hastal éklar basé yaralareder . Basé vy
yarasé olarak da ifade edilen basén- yaraseé, kel
dokunun uzun sg¢relii basénca maruz kalmasé il e o
hasareder . Yar al arén il erleme derecdsiarbhagé kydd
derecesi olarak tanémlanmaktader. Kroni k vyaral a
boyunca yara b°lgesinde yeterl: ila- konsantrasy
°neml bir performans g°stergesidir. Basé yar asé
ol arak takibi il e m¢gmkendger . Bu verileri takip
bolumlerigin gercekz a madrolj @ciamlereintiyagv ar Ba g @ r a eveesing ra n € nBraagna n

¥ -eji en yaygén kufybmnarahépPéndékiol hbpst gegiupl
Ancak, Yoj un bakém ¢nitesinin t ¢ m¢ng dejerl endi
rastl anmaméxkt éer . Bu makale °zel bir hastanedeki
kriterl:i karar verme model. il e YB] basée yaras
s aj | anBmraader® & r ile fespitedilenb a s € kiad daghirdiikbazdak a ya & tt &€l négoké p

kriterl:@ kar ar ver me y°ont emi kull aneéel ar ak °nce
performans g°stergesinin dinamik olarak izl enme:c
yapmaséné sajl amécxkteéer. Ar akt ér ma, B°l ¢m¢gn ger - e

durumud o j alarekraporlamah a t a sk@rtamnakaed o j tedaviyeyonlendirmeyh e d e f . e mi kKt i
Anahtar KelimelerBas é VYakans€&erbkBbkKarar Ver me, TOPSKS, Yoj

90


mailto:ferdakaya.zaman@istinye.edu.tr

International Congress on Information Technologies in Medicine, Pharmacy,
Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)
Tokat - Turkiye, May 08-10, 2024

Hastane Yojun Bakém B°l ¢m¢gnde Yal éen Gg¢gnl

Sedef Tavukcu C)zkarjr*, Tayf 4n Ut acx

IKstinye !niversitesi, KKSBF, Sajléek Y°%°netim
Kstinye !niversitesi, KKSBF, YBS, Kstanbu

*Corresponding authormail: sedefto@gmail.com

Ozet

Yoj un Bakéem | niteleri (YB;} ), ye¢ksek degzeyde ko
hizmetlerisunar.Y a |G&inikYonetimYGY)u y g u | a buditimderdéi ,& k & dizenlémelasta
b a kkaltesinia r t éweekipikii | e tguclemdmmekcin benimsenestratejilerdir. Y a | G&imik

Y°netim temelinde, s¢rekli iyilektirme ve katel e
a z al tdreg yeaksimizeetmeywvesuireclerisirekliolaraki y i | e keadefleryhB ly i ywénétign n

uygul amal ar e genel l ikl e sabah toplant él ar é il e
G°stergeleri) taki bi gi bi genl ¢k rutinlerle ger
kull anél mayan vyalén y°netim ara-I|larénén wuygul am
Uygul ama sonunda hastal akobi ybhae& mg ar &oBOaskig sit 0w &i ¢
-alékmasé sonucu tekstil sréenl erindeki hat al ar :
géenl ¢k y°netim panol arée ve sabah toplantélareée |
Uygul ama sonucunda; hastal arén tedavisi, kaynak
°neml i gy zl leexkrmied nemi Kt i r

Anahtar Kelimeler:G¢ nl ¢k Y°net i m, Yal én Y°%°neti m, Yojun Bal
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Knsan Karboni k Anhidraz 11" i fenkenshlforamid ©r | er i
T¢revlierinin MCET Metodu i1l e 3D QSAR ¢Cal ekn

SevcanKarakayal, Yahva guzg?*,

1Erciyes UniversitesiFen Bilimleri EnstitiisiiKayseri, Turkiye
2Erciyes Universitesi, Fefakiiltesi, Kimya Bolimi, Kayseri, Tirkiye

*Corresponding authormail: yguzel@erciyes.edu.tr

Ozet
41 adet diarilpirazobenzens ¢l fonamid téerevlierine ait kans
mekani zmasé 3D QS°ArRt eonhiarrdaek iMCcEeTl enmi kKt i r . Ayneée 1
gel i kmik tekniklIler olan CoMFA ve CoMSIA ile yar
kendi yazeél éméeméiz MECET- ly&mtleény aagll anméktéer. 3 boy
belirlemek i-in molek¢ller bir ya@bleohar gAdan hk .

ol ukt ur Mddetnkalitesininbuytkoélcide3 boyutluuzaydah i z a | raofekiiéern yoniune
bajl & ol masé di kkat al®ajalrakm&rgtmed .er K gmaenlg &redneneil |

°czell ikl eri di kkate aleénarak kanser karkéteée akt
anal itik ol ar ak tartekél mektéer . Buna ger e; akt
(AntiPharmacophorésroup, APS)gruplar her molekdligin dikkatea | & nraodehikerinde aktivite

hesapl amal aré vyapél mékter. Mol ek ¢ | serCress i ki ye
Validation (LOGCV) vy °nt e mi ile 3D QSAR modeli qgq2=0.913
hari ci test setinde R2=0.898 ile dojrulanméxter.
belirl enmesi ile birlikte, kanser i -in yeni i | a

analizsaj |l anmexkt ér .
Anahtar Kelimeler:3D QSARModellemeKanser Knhi bit°r Aktivite
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Use of Information Technologies by Family Farmers in Turkiye
Abstract

Information technologies have created iampact that for cesboundaries and change in the field of
agricultural production. Family farmers that carry out agriculture as a routine part of life in the
sector are important in many aspects such as sustainable food production, rural social system, and
price formation of food products. For this reason, it is a matter of national and international effort for
family farmers to remain in the sector and continue production. ltseems indispensable for family
farmers to be aware of today's technologies, to have access to these technologies and to be able to use
them in their production processes. The fact that information technologies are recognized, known,
accessible and usable by family farmers is the key to their Access to all kinds of other information and
technology. In Turkey, there are no detailed and reliable statistics on the extent to which family
farmers use ICTs and for what purposes. On the other handbiskeld surveys have revealed results

on theuse of information technologies by families living in rural areas, mostly subsisting on farming.
In this study, the results on the use of information Technologies by family farmers and rural
population in Turkey are gathered and a general evaluation is attempted to be made. In the study,
regional differences and changes over time were also addressed. Methodologically, it is a review
study.

Keywords: Family farmers, rural area, information technologies, ICT, sustainability
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Abstract

Assessing and maintaining genetic diversity is crucial for the-terg sustainability and productivity

of livestockpopulations. A wide range of statistical methods have been developed to quantify genetic
diversity and population structure using molecular genetic data. This study provides a comprehensive
review of the key statistical methods employed to measure genetic diversity in livestock species. The
measures of heterozygosity, including expected (He) and observed (Ho) heterozygosity, are widely
used to assess the level of genetic variation within populations. Allelic richness (Ar) estimates the
number of alleles per locus, corrected for sanmgiedifferencesand providesinsightsinto allelic
diversity. F-statistics(FST,FIS, FIT) quantifythe partitioning of geneticdiversity within and among
populations,revealinglevelsof inbreeding and population differentiation. Effective population size
(Ne) estimation methods, such as the linkage disequilibrium and heterozygote excess approaches, are
employed to infer thstrengthof geneticdrift and populationviability. Molecular Analysisof Variance
(AMOVA)patrtitions the total genetic variance into hierarchical components, enabling the analysis of
population structure at multiple levels. Additionally, this review discusses the use of Runs of
HomozygosityROH) and the InbreedingCoefficientbasedon ROH (FROH) as powerful tools for
quantifying inbreeding levels and autozygosity within individuals and populations. These methods
leverage higkdensity genetic marker data and provide insights into demographic history and the
potential effects of inbreeding depression. By presenting a comprehensive overview of these statistical
methods, this study aims to provide a valuable resource for researchers, breeders, and
conservationists working to understand, manage, and preserve genetic diversity in livestock
populations.

Keywords: Heterozygosity, statistics, Allelic richness, ROH, FROH

Introduction

Genetic diversity is a fundamental component of livestock populations' evolutionary potential and
long-term sustainability. It serves as a reservoir of genetic variation, enabling populations to adapt to
changing environmental conditions, resist diseases, and respond to selective pressures (Frankham et
al., 2002). Maintaining genetic diversity is crucial for the continued genetic improvement of livestock
breeds, ensuring their productivity, fitness, and resilience (Meuwissen, 2009). However, modern
livestock production practices, such as intensive selection, inbreeding, and the formation of closed
populations, can erode genetic diversity, increasing the risk of inbreeding depression, loss of adaptive
potential, and reduc@dpulation viability (Leroy2014).

Various statistical methods have been developed and applied in population genetics studies to monitor
and manage genetic diversity in livestock populatieffisctively. These methods leveragelecular
geneticdata,suchasDNA sequencesnicrosatellitesandsinglenucleotide polymorphisms (SNPs), to
quantify various aspects of genetic diversity and population structure (Hewitt, 2000). One of the most
commonly used measures of genetic diversity is heterozygosity, which reflects the degree of genetic
variation within a population. Expected heterozygosity (He), also known as gene diversity, represents
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the probability that two alleles drawn at random from a population are different (Nei, 1973). Observed
heterozygosity (Ho), on the other hand, is the proportion of individuals that are heterozygous at a
given locus (Frankham et al., 2002). Higher levels of heterozygosity are generally indicative of greater
genetic diversity and are associatedwith increasedfitness and evolutionary potential (Reed and
Frankham, 2003). Allelic richness (Ar) is another crucial measure of genetic diversity, which
quantifies the number of alleles per locus, corrected for differences in sample size among populations
(ElI MousadikandPetit, 1996).Populationswith high allelic richnessareconsidered more genetically
diverse and may harbor unique allelic variants valuable for conservation and breeding efforts
(Caballero and Tor&002).

F-statistics, introduced by Sewall Wright (1951), provide a framework for quantifying the partitioning
of genetic diversity within and among populations. The inbreeding coefficient (FIS) measures the
degree of inbreeding within individuals relative to their subpopulation. At the same time, the fixation
index (FST) quantifies the level of genetic differentiation among populations (Holsinger and Weir,
2009). These statistics are widely used to assess population structure, gene flow, and the effects of
evolutionary processes such as genetic drift and seleéifactive populationsize (Ne) is a critical
conceptin populationgeneticghatreflects the strength of genetic drift and the rate of loss of genetic
diversity (Wright, 1931). Several methods have been developed to estimate Ne from molecular data,
including the linkage disequilibrium (Hill, 1981; Waples and Do, 2008) and heterozygote excess
(Luikart and Cornuet, 1999) approaches. Monitoring Ne is crucial for identifying populations at risk of
genetic erosion and informing conservation strategies (Frankham et al., 2014). The Molecular Analysis
of Variance (AMOVA) (Excoffier et al., 1992) is a statistical method that partitions the total genetic
variance into components attributable to different hierarchical levels, such as grmapg,among
populationswithin groups,andwithin populationsAMOVA providesa way to quantify population
structure and genetic differentiation at multiple hierarchical scales, mikimgaluabletool for
understandinghe distribution of geneticdiversity and identifying conservation priorities. In recent
years, the availability of higdensity genetic marker data, particularly SNP arrays, has enabled the
analysis of Runs of Homozygosity (ROH) and the Inbreedingfficient based on ROH (FROH)
(McQuillan et al., 2008; Keller et al., 2011). ROH are contiguous stretches of homozygous genotypes
in an individual's genome, which can arise due to parental relatedness (inbreeding) or population
substructure. FROH quantifies the proportion of the genome that is autozygous (homozygous by
descent) due to inbreeding, providiagmore accurateestimateof inbreedinglevels comparedto
traditional pedigreebased methods (Curik et al., 2014). The analysis of ROH and FROH has proven
valuable for quantifying inbreeding levels, assessing inbreeding depression, identifying genomic
regions undeselection,and inferring demographichistory (Peripolli et al., 2017). Thesestatistical
methods and advances in molecular genetics and genomics have revolutionized our understanding of
genetic diversity in livestock populations. By leveraging these tools, researbheeslers,and
conservationistan gain insights into the genetic health, population structure, and evolutionary
dynamics of livestock breeds, enabling informed decigiaking for sustainable genetic management

and conservatioafforts.

Measures of genetic diversity Heterozygosity

Measures of heterozygosity are statistical metrics used to quantify the genetic diversity within
populationsby assessinghe degreeof heterozygositywhich is the presenceof differentalleles at a
particular locus or genetioarker.

There are two main measures of heterozygosity:

1. Expected heterozygosity (He) or getieersity:
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Expected heterozygosity is the probability that two alleles drawn randomly from a population differ. It
is calculated as:

He=1-E(p" 2)

Where p is the frequency of each allele at a given locus, the summation is taken over all alleles at that
locus.

2. ObservedeterozygosityHo):

Observed heterozygosity is the proportion of heterozygous individuals at a given locus in a population.
It is calculated by counting the number of heterozygous individuals and dividing it by the total number
of individuals genotyped.

These measures of heterozygosity are widely used in population genetics and conservation genetics
studies for several reasons:

1. Assessing genetitiversity:

Higher heterozygosityaluesindicate greatergeneticdiversity within a population.Populations with
high levels of genetic diversity are generally more resilient to environmental changes, dasdses,
otherchallengesastheyharboramorecomprehensiveangeof geneticvariations that can contribute to
adaptation and evolutionapptential.

2. Monitoringinbreeding:

Inbreeding tends to decrease heterozygosity within populations. By monitoring heterozygosity levels
over time, researchers can detect signs of inbreeding depression, negatively affecting fitness,
reproduction, and overall population viability.

3. Identifying bottlenecks:

Populationsthat have experiencedecentbottlenecks(severereductionsin populationsize) tend to

exhibit lower levels of heterozygosity due to the loss of genetic diversity. Heterozygosity measures
can helpidentify populations that have undergone bottlenecks and may require conservation
interventions.

4. Comparingpopulations:

Heterozygosity measures can be used to compare genetic diversity levels among different populations
or breeds of the same species. This information is valuable for prioritizing conservation efforts,
identifying unique genetic resources, and managing breeding programs.

5. Evaluating genetibealth:

In many species, including livestock and endangered species, higher levels of heterozygosity are
associated with better fitness, health, and overall viability. Monitoring heterozygosity can provide
insights into the genetic health of populations and inform management decisions.

The heterozygosityanalysisis often complementedy other measureof geneticdiversity, such as
allelic richness, private allele analysis, and practical population size estimation. Together, these
measures provide a comprehensive understanding of the genetic diversity within and among
populations, which is crucial for conservation, breed management, and sustainable Ipregdargs.

Allelic richness (Ar)

Allelic richness (Ar) measures the number of alleles per locus, corrected for differences in sample size
among populations or subpopulatioris.is a widely used metric in population and conservation
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geneticgo quantify the allelic diversity within populationscomplementingther measures of genetic
diversity such as heterozygosity. Allelic richness is calculated using a rarefaction approach, which
adjusts theobserved number of alleles in a population to account for variations in sample size. This
adjustment is necessary because the number of alleles detected is directly influenced by the number of
individuals sampled, with larger samples typically capturing more alleles than smaller samples. The
calculation of allelic richness involves several steps: Determine the smallest sample size (n) among the
populations being compared.

Calculate the number of alleles expected in a random subsample of n individuals for each population
and locus. Average these expected allele counts across loci to obtain the allelic richness for each
population.

Allelic richness is used in population genetics studies for several reasons:

Assessing genetic diversity: Higher allelithness indicates greater genetic diversity within a
population, reflecting the number of unique allelic variants present. Populations with high allelic
richness are consideredmore genetically diverse and potentially better equippedto adapt to
environmental changes or selectpressures.

Comparing populations: Allelic richness allows for direct comparisons of allelic diversity among
populations, even when sample sizes differ. This is particularly useful in conservation genetics, where
populations may have varying census sizes, and in studies of domesticated species, where breed
populations can vary.

Identifying unique genetic resources: Populations with high allelic richness or unique alleles (private
alleles) may represent valuable genetic resources that should be prioritized for conservation efforts or
incorporated into breeding programs to maintain or enhance genetic diversity.

Detecting bottlenecks:Populationsthat have experiencedrecentbottlenecks(severereductions in
population size) tend texhibit lower allelic richness due to the loss of rare alleles. Monitoring allelic
richness can help identify populations that have undergone bottlenecks and may require conservation
interventions.

Understanding evolutionary processes: Allelic richness patterns can provide insights into the
evolutionaryprocesseshapinggeneticdiversity within andamongpopulationssuchasgenetic drift,
migration, and selection. Populations that have experienced different evolutionary histories or
selective pressures may exhibit distinct allelic richipesgterns.

Allelic richness is often used with other genetic diversity measures, such as heterozygosity, private
allele analysis, and practical population size estimation. Together, these metrics provide a
comprehensive understanding of the genetic diversity within and among populations, which is crucial
for conservation efforts, breed management, and sustainable livestock and other species breeding
programs.

F-statistics

F-statistics (FST, FIS, and FIT) angeasures developed by Sewall Wright to quantify the partitioning

of geneticdiversity within and among populations.Thesestatisticsare widely used in population
genetics studies to assess inbreeding and genetic differentiation levels. Here is a detailed explanation
of each Fstatistic and itsise:

FIS (Inbreeding Coefficient):

FIS measures the degree of inbreeding within individuals relative to their subpopulation (or
population). It is calculated as:
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FIS = (He- Ho) / He

Where He is the expected heterozygosity under HeWdinberg equilibrium, and Ho is the observed
heterozygosity.

FIS values range froml to 1, with positive values indicating a deficiency of heterozygotes
(inbreeding)and negativevaluessuggestingan excessof heterozygotesFIS is usedto quantify the

level of inbreeding within populations, which can have implications for fitness, genetic diversity, and
the expression of deleterious recessileles.

FST (Fixation Index):

FST measures the level of genetic differentiation among subpopulations or populationspares
the amount of genetic variation within populationsto the total genetic variation in the overall
population. FST is calculated as:

FST = (HT- HS) /HT

Where HT is the total expected heterozygosity, and HS is the mean expected heterozygosity within
subpopulations.

FST values range from O to 1, with higher values indicating more significant genetic differentiation
amongpopulations FST is usedto assesshe degreeof populationstructureand genetic divergence,
which can provide insights into gene flow, genetic drift, and the evolutionary relationships among
populations.

FIT (Overall Inbreeding Coefficient):

FIT represents the total inbreediogefficient that combines the effects of inbreeding within
individuals (FIS) and the genetic differentiation among populations (FST). It is calculated as: FIT =
(HT - Ho) / HT

Where HT is the total expected heterozygosity, and Ho is the observed heterozygosity across all
individuals.

FIT values range from 0 to 1, with higher values indicating higher overall inbreeding and genetic
differentiation levels.

The analysis of fstatistics is used for various purposes in population genetics studies:

Assessing population structure: FST values can reveal the extent of genetic differentiation among
populations, which geographical barriers, reproductive isolation, or selective pressures can influence.

Identifying geneflow andmigrationpatterns:Low FST valuesmay suggeshigh levelsof gene flow
among populations, while high FST values can indicate restricted gene flow or population
fragmentation.

Monitoring inbreeding: FIS values can be usedto monitor inbreedinglevels within populations,
essential fomaintaining genetic diversity and avoiding potential fithness consequences associated with
inbreedingdepression.

Studying evolutionary processes:statistics can provide insights into the evolutionary processes
shaping genetic diversity, such as genetic drift, selection, and population admixture. Informing
conservation strategies: The analysis dt&tistics can help identify populations or genetic resources
that require conservation efforts and guide the management of captive breeding programs or
reintroduction efforts.

Genetic mapping and association studiestdfistics can be used to account for population structure in
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genetic mapping and genomade association studies, ensuring that observed associations are not
confounded by populaticstratification.

It is important to note that the interpretation e$ttistics should consider factors such as the genetic
markers used, the sampling scheme, and the underlying assumptions of the models employed.
Additionally, these measures are often used with other statistical methods and genetic diversity metrics
to understand population structure and genetic diversity comprehensively.

Effective population size (Ne)

Effective populationsize(Ne) is a fundamentatonceptin populationgeneticghatrefersto the sizeof
anidealizedpopulationthatwould lose geneticdiversity at the samerateasthe observed populatiorit
measures the strength of genetic drift, which is the random fluctuation of allele frequencies across
generations due amplingeffects.

There are several methods to estimate effective population size (Ne), but two of the most commonly
used are the linkage disequilibrium method and the heterozygote excess method:

1. Linkage Disequilibrium (LD)method:

This method, proposed by Hill (1981) and further developed by Waples and Do (2008), estimates Ne
based on the relationship between LD and effective population size. The basic principle is that LD, the
nonrandom association of alleles at different loci, is inversely proportional to Ne.

The LD method calculates Ne from the observed LD in a sample of individuals using the equation:
Ne = (1/3r2)- 1/2

Where r2 is the squared correlation of allele frequencies between pairs of loci, averaged across loci.
2. Heterozygote excess method:

This method, developed by Luikart and Cornuet (1999), is based on the principle that in a population
of constant size, the expected heterozygosity (He) at equilibrium is equal to the observed
heterozygosity (Ho). However, in populations that have experienced a nechkmdtion in size
(bottleneck), there will be a temporary excess of heterozygotes compared to the expected equilibrium
value.

The heterozygote excess method estimates Ne from the observed heterozygote excess, using a formula
that relates Ne to the ratio of He to Ho.

Measuring effective population size is crucial for several reasons:
1. Assessingenetiadrift: Neis adirectmeasuref thestrengthof geneticdrift, which canlead
to the loss of genetic diversity and the fixatiordefeterious alleles in small populations.

2. Monitoring population viability: Small Ne values indicate a higher risk of inbreeding depression,
loss of evolutionarypotential,and increasedvulnerability to environmentalchanges and stochastic
events.

3. Informing conservation strategies: Estimating Ne helps identify populations requiring
conservatiorinterventionssuchasgeneticrescueor captivebreedingprogramsto maintainor increase
geneticdiversity.

4. Understanding evolutionary processes: Ne influences the rate of adaptation and the efficacy of
naturalselectionPopulationsvith largerNetendto havehighergenetiadiversityandamore significant
potential for adaptivevolution.
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5. Genetic management of livestock breeds: In livestbodeding programs, monitoring Ne is
essential for maintaining genetic diversity, minimizing inbreeding, and ensuringdonggenetic
improvement.

6. Inferring demographic history: Changes in Ne over time can provide insights into a population's
demographic history, such as past bottlenecks or expansions, which can inform conservation and
managemerdtrategies.

It is important to note that effective population size (Ne) is often smaller than the census population

size (N) due to factors such as variation in reproductive success, fluctuations in population size, and
unequal sex ratios. Additionally, Ne estimates can vary depending on the method used, the genetic
markers employed, and the models' underlying assumptions.

Therefore, effective population size estimates are often used in conjunction with other genetic
diversity measures, such as heterozygosity, allelic richness,-atadigtics, to gain a comprehensive
understanding of populations' genetic health and evolutionary potential.

Molecular Analysis of Variance (AMOVA)

Molecular Analysis of Variance (AMOVA) is a statistical method used in population genetics to
partition the total genetic variance within and among populations or groups of populations. Excoffier
et al. (1992) introduced it as an extension of the traditional analysis of variance (ANOVA) to
molecular data, such as DNA sequences or genotypes. The AMOVA framework can be applied to
various types of molecular data, including microsatellites, SNPs, DNA sequences, and even DNA
fingerprinting data. It provides a way to quantify the distribution of genetic variation at different
hierarchical levels, such as among groups, among populations within groups, and within populations.

The AMOVA analysis involves the following steps:

1 Calculategeneticdistancesor squareddifferencesbetweenpairs of individuals or
populations.

2. Construction of a sum of squares (SS) matrix based on the gaistditces.

3. Partitioning the total sum of squares into components attributable to different hierarchical levels
(e.g., among groups, among populations within groups, withylations).

4. Estimation of variance components associated with each hieraretvieal

5. Calculationof fixation indices(F-statisticsthatquantifythelevelsof geneticdifferentiation
among hierarchical levels.

The main output from an AMOVA analysis includes:

1. Variance components represent the proportion of the total genetic variance attributable to each
hierarchicalevel.

2. Fixation indices (F-statistics): Theseare analogousto the F-statisticsin ANOVA and provide
measures of genetic differentiation. The most commonly reparéd

- FST: Genetic differentiation among populationgups.
- FSC: Genetic differentiation among populations witirioups.
- FCT: Genetic differentiation amorggoups.

The AMOVA analysis is widely used in population genetics studies for several reasons:
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1 Assessing population structure: AMOVA can reveal the levels of genetic differentiation among
populationsor groups,which canbeinfluencedby factorssuchasgeographicabarriers, reproductive
isolation, or selectivpressures.

2. ldentifying gene flow and migration patterns: Low FST values may suggest high levels of gene
flow among populations, while high FST values can indicate restricted gene flow or population
fragmentation.

3. Hierarchical analysis: AMOVA allows for the analysis of genetic variation at multiple
hierarchicallevels, such as amongpopulationswithin regions,amongregionswithin countries, or
among countries withinontinents.

4. Comparisonof groups: AMOVA can be usedto comparethe levels of geneticdifferentiation
among predefined groups of populations, such as different breeds, subspetietpas.

5. Detecting signatures of selection: AMOVA can be combined with other statistical methods to
identify genomicregionsor loci that exhibit unusualpatternsof geneticdifferentiation,which may
indicate selection or localdaptation.

6. Conservation genetics: AMOVA can help identify populations or genetic resources that require
conservation efforts and guide the management of captive breeding programs or reintreffoctson

It is important to note that the interpretation of AMOVA results should consider factors such as the
genetic markers used, the sampling scheme, and the underlying assumptions of the models employed.
Additionally, AMOVA is often used with other statistical methods and genetic diversity metrics to
understand population structure and genetic diversity comprehensively.

Runs of Homozygosity (ROH) and the Inbreeding Coefficient based on ROH (FROHRuns of
Homozygosity (ROH) and the Inbreeding Coefficient based on ROH (FROH) are measures used to
quantify inbreeding levels and the extent of autozygosity (homozygosity by descent) in individuals and
populations. These measures are beneficial intiaisity genetic marker data, such as SNPs.

1. Runs of Homozygosity (ROH):

ROH are contiguous stretches of homozygous genotypes in an individual's genome. These stretches
canarisefrom parentarelatednesénbreeding)or populationsubstructureThelength andrequencyof
ROH provideinformationaboutthedegreeof inbreedingandthedemographic history of population.

To identify ROH, the following steps are typically followed:

a) To define ROH, Set a minimum length threshold (e.g., 1 Mb or a certain number of consecutive
homozygous SNPs).

b) Scan the genome for stretches of consecutive homozygous SNPs that exceed the length threshold.
c) Optionally, additional filters for pruning, such as maximallowable heterozygous catis
missing genotypes within the ROH, should be applied.

Longer ROHSs generally indicate more recent inbreeding events, while shorter ROHs may reflect
distant inbreeding or population substructure.

1. Inbreeding Coefficient based on RQFROH):

FROH measureghe proportion of the genomethat is autozygoughomozygousby descent)due to
inbreeding. It is calculated as the sum of the lengths of all ROH in an individual's genome divided by
the total length of the genome covered by the genetikers.
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FROH = (x Length of ROH) / (Tot al genome | ength

FROH provides a more accurate estimate of inbreeding levels than traditional pédsgde
inbreeding coefficients, as it directly quantifies the autozygous regions resulting from parental
relatedness.

The analysis of ROH and FROH is used for several reasons:

1. Quantifying inbreeding levels: FROH estimates the proportion of the autozygous genome due to
inbreeding, providing a direct measure of inbreeding levels wiitkdiriduals and populations.

2. Assessing inbreeding depression: High levels of inbreeding, as reflected by high FROHcealues,
be associatedvith inbreedingdepressionwhich can negativelyimpact traits related to fitness,
reproduction, and overaliability.

3. Identifying genomic regions under selection: Genome regions with low or high ROH frequencies
may indicate the action of natural selection or selective breadspgctively.

4. Inferring demographic history: The distribution of ROH lengths can provide insightsainto
population's demographic history, such as past bottlenecks or admixture events.

5. Genetic management of livestock breeds: Monitoring ROH and FROH can help manage inbreeding
levels and maintain genetic diversity in livestock breegiograms.

6. Association studies: ROH and FROH can be incorporated into GWAS to account for the effects of
inbreeding on trait variation and to identify potential recessffexts.

t is important to note that the interpretation of ROH and FROH should consider factors such as
genetic marker density, the criteria used for ROH detection, and the underlying population structure.
Additionally, thesemeasureareoftenusedwith othergeneticdiversitymetrics,such as heterozygosity,
allelic richness, and-Btatistics, to comprehensively understand inbreeding levels and genetic diversity
within and amongopulations.

Conclusion

The assessment and management of genetic diversity are critical for ensuring tternong
sustainability, productivity, and adaptive potential of livestock populations. The statistical methods
discussed in this review, including measures of heterozygosity, allelic richrestatigtics, effective
population size, AMOVA, and ROH/FROH analyses, provide a comprehensive toolbox for
quantifying genetic diversity and population structure in livestock species. These methods leverage
molecular genetic data, su@s DNA sequences, microsatellites, and fighsity SNP arrays, to
reveal patterns of genetic variation within and ampaogulations By employingthesetechniques,
researcherspreeders,and conservationists can gain valuable insights into the genetic health,
inbreeding levels, population differentiation, and evolutionary dynamics of livestock breeds.
Heterozygosity and alleliichness measures directly assess the genetic variation within populations.
F-statistics and AMOVA quantify the partitioning of this variation among populations and hierarchical
levels. Effective population size estimates offer crucial information about the strength of genetic drift
and the viability of populations, enabling the identification of populations at risk of genetic erosion.
The advenbf high-density genetic marker data has further expanded the analytical possibilities,
enabling the detection dRuns of Homozygosity (ROH) and the calculation of the Inbreeding
Coefficient based on ROH (FROH). These metrics provide accurate estimates of inbreeding levels,
shedding light on the potential effects of inbreeding depression and revealing genomic regions that
may be under selection. By integrating these statistical methods into conservation and breeding
programs, stakeholders can make informed decisions to maintain genetic diversity, manage
inbreeding, and promote livestock populations' ewgn adaptality and resilience. This is
particularly important in changing environmental conditions, emerging disease threats, and shifting
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production demands. Continued advancements in genomic technologies and analytical methods will
further refine our understanding of genetic diversity in livestock populations. However, the statistical
methods discussed in this review provide a robust foundation for monitoring, preserving, and
harnessing the valuable genetic resources of livestock species. Ultimately, the effective management
of genetic diversity through these statistical methods will contribute to the sustainable development of
livestock production systemensuringa securefood supply and safeguardinghe geneticlegacy of
thesanvaluable animal resources for futenerations.
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Abstract

Assessing genetic diversity and population structure is crucial for understanding livestock species'
evolutionary history, geneticrelationships,and conservationpriorities. DNA markers, particularly

SNPs and SSRs, have emerged as powerful tools for such analyses. SNPs are abundant and widely
distributed throughout the genome, making them idealjfasromewide scans of genetic variation.

Their biallelic nature, low mutation rate, and amenability to highroughput genotyping have
facilitated their use in detecting population structure, identifying signatures of selection, and
conducting association studies. In contrast, SSRs, also known as microsateli@ebighly
polymorphic and multiallelic markers that provide high information content per locus. Their
codominant inheritance and widespread genomic distribution have made them valuable for assessing
genetic diversity within populations, detecting fseale population structure, and supporting
conservation genetics efforts. Both marker types have their relative strengths and limitations, and their
performance in revealing genetic diversity and population structure may vary depending on the study
system and analytical methods employed. Consequently, many studies combine SNP and SSR markers
to leverage their complementary strengths and gain a comprehensive understanding of genetic
variation. This reviewdiscusseshe advantagesndapplicationsof SNPand SSRmarkersin livestock

genetic diversitgtudiesandthestatisticalapproachesisedto analyzeandinterprettheresultingdata.

The insights gained from these studies have important implications for conservationstrategies,

breeding programs, and our understanding of livestock species' evolutionary history and
domesticatiorprocesses.

Keywords:Genetic diversity, Population structure, SNP, SSR, Livestock

INTRODUCT ION

The genetic makeup of livestock plays a crucial role in their productivity, health, and overall
performance. Genetic studies in livestock have become increasingly important in recent years, driven
by the need for sustainable and efficient animal production systems. These studies cdotoibute
understandin@f the geneticarchitectureof economicallyimportanttraitsand aid in the development

of breeding programs and conservation strategies for livestock populations. Genetic diversity is a
fundamental concept in livestock genetids.refers to the variation in the genetic makeup of
individuals within a population or species. High genetic diveisitdesirableasit providesa broader
genepool for selectionand adaptationto changing environmental conditions or emerging diseases
(Frankham et al., 2002). Conversely, low gendiiersity canleadto inbreedingdepresmn, reduced
fitness,and increasedsusceptibility to diseases and environmental stresses. Population structure is
another important aspect of genetic studies in livestibckfers to the genetic differentiation among
subpopulations or breedwithin a species. Understandingpopulation structure is crucial for
identifying uniquegenetic resources, managing genetic diversity, and designing appropriate breeding
strategies (Toro et al., 2009). Factors such as geographical isolation, selective breeding, and genetic
drift can contribute to formip distinct population structures. Genetic studies in livestock typically
involve analyzingmoleculamarkers suchasmicrosatellitessinglenucleotidegpolymorphisms (SNPs),

or wholegenome sequencing data. These markers provide insights into the genetic varesisor

within andbetweempopulationsandthe genetichasisof importanttraits (Kijas etal., 2012).0Oneof the
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primaryapplicationsof geneticstudiesn livestockis theidentification of quantitative trait loci (QTLS)

and candidatgenes associated with economically important traits like growth rate, feed efficiency,
milk production, and disease resistance (Khalil, 2020). This knowledge can be leveraged in marker
assisted selection (MAS) and genomic selection (GS) programs to accelerate genetic improvement and
produce superior breeding stock (Meuwissen et al., 2001). Genetic studies also play a vital role in
conserving livestock genetic resourd®g.characterizinghe geneticdiversityandpopulationstructure

of rareor endangered breedspnservatiorstrategiexan be developedo maintaingeneticvariability
andpreventthe loss of valuable genetic resources (Scherf, 2015). This is particularly important in the
face of globathallengesuchasclimatechangeemergingdiseasesandchangingconsumedemands.
Furthermore,genetic studiesin livestock have implications for understandingdifferent species'
evolutionary history and domestication processes. Comparative genomics and phylogenetic analyses
can shed light on the genetic relationships among breeds, their origins, and the selective pressures that
have shaped their genetic makeup over time (Loftus et al., 1994; Groenen et al., 2012). Genetic studies
in livestock are essential for improving production efficiency, enhancing animal health and welfare,
and preserving genetic diversity for future breeding and conservation efforts. These studies provide
valuable insights into the genetic architecture of important traits, population structure, and
evolutionary processes, ultimately contributing to the sustainable development of livestock production
systems.

DNA markers SNP and SSR used to determine genetic diversity

DNA markers are specific segments of DNA that exhibit variations or polymorphisms among
individuals or populations. These variations can be used as genetic markers to study genetic diversity,
population structure, and evolutionary relationships. Two commonly used types of DNA markers in
genetic diversity studies are SNPs and simple sequence repeats (SSRs), also known as microsatellites.

SNP:

SNPs are singlbase pair variations in the DNA sequence at specific positions in the genome. They
are the most abundant type of genetic variation in most organisms and can be found throughout the
genome. SNPs can Ib¢-allelic, meaning they have two possible nucleotide variants, or-aildltic,

with more than two variants.

Advantages of SNP markers:

Abundance and genonvéde distribution: SNPs are present in high numbers across the entire
genome, providingcomprehensive coverage for genetic analysiggh-throughput genotyping:
Modern genotyping technologies, such as SNP arrays and gemrationsequencingenablethe
simultaneousinalysisof thousandso millions of SNPscost effectively andefficiently.

Automation and reproducibility: SNP genotyping can be highly automated and standardized,
ensuring consistent and reproducible results across studies.

Low mutationrate: SNPsgenerallyhavea lower mutationratethanothermarkertypes,making them
morestableandsuitablefor studyingevolutionaryrelationshipsandpopulationstructure. Applications
of SNP markers in genetic diversgiudies:

- Assessing genetic diversity within and among populatiohsezds.

- Identifying population structure amgkneticdifferentiation.

- Detecting signatures of selection and adaptive gewatiation.

- Association studies to identify genetic variants associated with traitseodst.

- Genomewide association studies (GWAS) and genomic selectitiméstock breeding programs.

SSR:
SSRs are tandemly repeated DNA sequences composed of sbdragé pairs) motifs, such as (CA)n
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or (GATA)n. These markers are highly polymorphic due to variations in the number of repeats among
individuals.

Advantages of SSR markers:

Codominant inheritance: SSRs are codominant markers, allowing the identification of both
homozygous and heterozygous genotypes.

High mutation rate: SSRs' relatively high mutation rate contributes to their high levels of
polymorphism, making them useful for detecting genetic variation within populations.

Multiallelic nature: SSRs can have multiple alleles, providing more information content compared to
bi-allelic markers like SNPs.

Genomic distribution: SSRs are widely distributed throughout the genome, allowing for the

analysis of genetic diversity across different genomic regions. Applications of SSR markers in genetic
diversity studies:

- Assessing genetic diversity within and among populatiofsesds.

- Identifying population structure and genatitferentiation.

- Parentage verification and individudentification.

- Conservation genetics studies for endangered obrasals.

- Genetic linkage mapping and QTL (Quantitative Trait Lacialysis.

SNP and SSR markers have bextensively used in livestock species to study genetic diversity,
population structure, and breed relationships. SNPs offer higher genideeoverage and are more
amenable to higithroughput genotyping, while SSRs provide higher information content per locus
and are particularly useful for populatid®vel studies. In many genetic diversity studies, researchers
employ a combination of SNP and SSR markers to leverage the strengths of both marker types and
obtain a comprehensive understanding of genetic variation and population structure. The choice of
markers and genotyping approach depends on the research objectives, available resources, and the
characteristics of the study population. The analysis and interpretation of genetic diversity data often
involve statisticamethodssuchaspopulationgeneticsnodels clusteringalgorithmsandphylogenetic
analyses, to extract meaningful insights from the marker data. These insights can inform conservation
strategies, breeding programs, and onderstanding of livestock species' evolutiongistory and
domesticatiorprocesses.

Comparative Analysis of SNP and SSR Markers in Assessing Genetic Diversity and Population
Structure

There is no definitive answer to which marker performs better in explaining genetic diversity and
population structure, as both SNP and SSR markers have their own strengths and limitations. The
choice of marker often depends on the specific research objectives, the characteristics of the study
population, and the available resources. However, several studies have compared the performance of
these markers in assessing genetic diversity and population structure, providing insights into their
relative merits.

PERFORMANCE OF SNP MARKERS:

Due to their abundance and genewide distribution, SNP markers have proven highly effective in
detecting genetic diversity and population structure. Their biallelic nature (two possible allelic states)
makes them relatively straightforward to analyze and interpret. Additionally,-tiigbghput
genotyping technologies have facilitated the -@f&ctive and efficient genotyping of thousands to
millions of SNPs across the genome. Several studies have demortsteatiiidy of SNPmarkersin
revealingfine-scalepopulationstructureandgenetic differentiation among closely related populations

or breeds. For example, a study by Kijas e{2012)usedgenomewide SNP datato uncoverhigh

levels of admixtureand sharedancestry among various sheep breeds. Similarly, Ai et al. (2013)
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employed SNP markers to detect genetic differentiation and selection signatures in Chinese and
Western pig breeds. SNP markers are particularly useful in detecting signatures of selection and
identifying genomic regionsinder selectivepressure which can provide insightsinto the adaptive
geneticvariation and evolutionary history of populations (Qanbari ep@l4).

PERFORMANCE OF SSR MARKERS:

SSR markers, also known as microsatellites, have been extensively used in genetic diversity studies
due to their high polymorphism, codominant inheritance, and widespread distribution throughout the
genome. Their multiallelic nature (multiple allelic states) can provide higher information content per
locus than biallelic SNP markers. SSR markers have proven particularly useful in assessing genetic
diversity within populations and detecting fieeale population structure. For instance, a study by
Arranz et al. (2001) used microsatellite markers to differentiate among Spanish sheep breeds and
identify their genetic relationships. Similarly, Alvarez et al. (2005) employed SSR markers to assess
genetic diversity and admixture among sheep breeds from Northern Spain. SSR markers have also
been valuable in conservation genetics studies, helping to prioritize breeds for conservation efforts
based on their genetic distinctiveness and diversity (Tapio et al., 2010). Additionally, they have been
widely used in parentage verification and individual identification in livestock populations
(GlowatzkiMullis et al., 2008).

COMPARAT IVE STUDIES:

Several studies have directly compared the performance of SNP and SSR markers in assessing genetic
diversityandpopulationstructure While the resultsmay vary dependingon the specific study system

and analysis methods, some general observations can be made. Both SNP and SSR markers have been
found to be effective in detecting overall genetic diversity and population differentiation. SNP markers
often provide higher resolution due to their higher dersitygenomewide coveraggMariasegaram

et al., 2007; Xu, et al., 2019). However, for detecting finescale population structure and genetic
relationships among closely related populations or breeds, SSR markers have sometimes been found to
outperform SNP markers due to their higher polymorphism and information content per locus (Rendo
et al.,, 2004; Baumung et al., 2006). It is important to note that the specific research objectives,
available resources, and characteristics of the study population should guide the choice of marker type.
Researchers often employ a combination of SNP and SSR markers to leverage the strengths of both
marker types and obtain a more comprehensive understanding of genetic diversity and population
structure (Nosrati et al2015).

CONCLUSION

DNA markersmainly SNP and (SSR,haverevolutionizedour ability to assesgeneticdiversity and
population structure in livestock species. These molecular markers have proven invaluable in
unraveling various breeds and populations' complex genetic relationships, evolutionary histories, and
conservation priorities. SNP markers, with their abundance, gewee distribution, and
amenability to higkthroughput genotyping, have facilitated the detection of-$irede population
structure,identification of signaturesf selection,andassociatiorstudies foreconomicallyimportant

traits. Their low mutationrate and biallelic naturemakethemwell- suited for studying evolutionary
relationships and genetic differentiation among populations. On the other hand, SSR markers, with
their high polymorphism, codominant inheritance, and multialledittire haveexcelledin revealing
genetiadiversitywithin populationsanddetecting finescalepopulationstructure Their widespreadise

in conservatiorgeneticsstudieshasaided in prioritizing breeds for conservation efforts based on their
genetic distinctiveness and diversity. While both marker types have strengths and limitations,
integraing SNP and SSR data has proven particularly powerful in providing a comprehensive
understanding of genetic variation and population structure. The choice of marker type and genotyping
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approach ultimately depends on the specific research objectives, available resources, and
characteristics of the study population. Statistical methods, such as population genetics models,
clustering algorithms, and phylogenetic analyses, have played a crucial role in extracting meaningful
insights from the vast amounts of genetic data generated by these DNA markers. The appfication
theseanalytical tools has shedlight on the complex patternsof geneticdiversity, admixture, and
selection pressures that have shaped the genetic makeup of livestock populatiokisowlkdge

gained from these genetic diversity and population structure studies fraadaing implications for
conservation strategies, breed management, and the development of sustainable breeding programs.
By understanding the genetic diversity and relationships among livestock populations, researchers and
breeders can makeaformed decisions to preserve genetic resources, maintain genetic diversity, and
enhance thesealuable species' lonAgrm viability and productivity. As technology advances and
genomic resources become increasingly available, DNA markers will undoubtedly play an even more
significant role in unraveling the complexities of genetic diversity and population structure in livestock
species. The integration of these powerful molecular tools with emerging technologies and analytical
approachewill furtherdeeperourunderstandingf theevolutionaryforcesthathave shaped the genetic
landscapes of these critical agricultedources.
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Abstract

Thecultivationof vineyardsandthe productionof wine havea rich historyin our country.However,n

the past two decades, these sectors have undergone significant chahpbshave also greatly
influencedwineconsumptionln fact, wineconsumptiorhasplayeda crucial role in the developmenof
viticulture and the winéndustry.This research paper is based on a market study that aims to identify
the fundamental factors thahape consumer behavior and decisinaking when it comes to wine
consumption in the municipality of Tirana. To achieve this goal, a questionnaire has been carefully
designed, taking into account both existiibgrature andthe specificcustomerprofile in the country.
Varioussocieeconomidactorshave been considered in thaestionnaireBy conducting 260 faet-

face interviews, the objective is to assess the impact of income, age, eduediicon, nutrition
culture, wine prices, wine origin, and other socicdemographicfactors on wine consumption. The
sample selection was carried out randomly to ensure statistical representativeness for the municipality
of Tirana. The analysis and interpretation of the results have revealed intriguing factors that influence
wineconsumption.

Keywords: ConsumptionWine Market, Preferencelncome

INTRODUCTION

Thecultivationof vineyardsandthe productionof wine havebeernong-standingactivitiesin ournation's

history. However, in th@ast twenty years, these sectors have undergone significant transformations,
which have consequently influenced the consumption patterns of wine. This, in turn, has led to the
development of the subsectors of viticulture and the wine industry. The wine market in our country is
characterized by its dynamism, and in recent years, it has experienced notable growth in terms of both
its structural aspects and the volumemiduction.

Overthepasttwo decadegherehasbeenanotablevariability in theconsumptiorof wine atthenational

level within our country, which can be attributed to the fluctuations in macroeconomic and political
social factors. The data regarding the regional market is presented in thertafdied. Table 1
illustrates the correlation between wine consumption in the region and the population.

Table 1: Comparison of Wine Consumption and Population in the Region

Population | Production 2022 | Imports Exports Consumption Consumption
2022 in In Millions Liters | In Million In Million | In Million Liters per
Million Liters Liters capita

in Liters

2.8 3.03 20.2 1.4 21.8 9.6

4.1 70 41 20 100 29.3

“ 10.5 210 63 84 189 75)5)

0.6 15 9 10 14 223
“ 7 30 33 19 44 13.5

Source: TRADEMAP Database (International Trade Center, Geneva, Switzerland, 2022)
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The table above presents data on the population, production, imports, exports, consumption, and
consumption per capita for five different countries. Each country's statistics are listed separately,
allowing for a comparison of their respective economic indicators.

Albania, with a population of 2,8 milion, had a production of 3 million liters in 2022. The country
imported 20 milion It and exported only 1.4 million liters. The total consumption in Albania was 21.8
million liters units, resulting in a consumption per capita of 9.6 liters.

Croatia, on the other hand, had a larger population of 4,1 million inhabitants. Its production in 2022
was significantly higher at 70 million liters. The country imported 41 million liters and exported 20
million liters. The total consumption in Croatia was 100 million liters, resulting in a consumption per
capita of 29.3 liters.

Greece with apopulationof 10.5million, hadthe highestproductionamongthelistedcountriesat 210

million liters. The country imported 63 million of liters and exportednddion liters. The total
consumption in Greece was 189 million of liters units, resulting in a consumption per capita of 22.2
liters.

Montenegro, with a much smaller population of 0.6 million, had a production of 15 million liters. The
country imported 9 million of liters and exported 10 million of liters. The total consumption in
Montenegro was 14 million of liters, resulting in a consumption per capita of 22.3 liters.

Serbiahad a population of 7 million and a production of 30 million of liters. The country imported 33
million and exported 19 million of liters. The total consumption per capita in Serbia was 13.5 liters.

Per capita wine consumption in neighboring nations surpasses that of Albania by a significant margin.
In addition to the ongoing growth of domestic wine production through both industrial and artisanal
methods, there has been a rapid surge in wine imports in recent years. The specifics of the wine trade
situation in Albania are detailed in Table 2 as follows:

Table2. lllustration of the wine market in Albania. (in million litters)

Supply Source 2010 2015 2020 2022
Domestic production 0.7 1.7 2.5 3
Imports 10 18 19 20
Exports n/a 0.3 0.8 1.4
Supply total 10.7 19.7 21.5 23
Imports/Supply (%) 93 91.3 88.4 87

Source: (FAOSTAT dhe INSTAT 2022 for production) and UNSTAT (2022) for trade)

The data sources used for production statistics in this study are FAOSTAT and INSTAT (2022), while
trade statistics are obtained from UNSTAT (2022).

The data provided shows the supply source for the years 2010, 2015, 2020, and 2022. Domestic
production has increased steadily over the years, from 0.7 million litters in 2010 to 3 million liters in
2022. On the other hand, imports have also shown an increase, as significant as domestic production,
with figures ranging from 10 million liters in 2010 to 20million liters in 2022. Exports have fluctuated
over the years, with the highest value recorded in 2022 at 1.4 million liters. The total supply has also
increaseavertheyearsfrom 10.7 millionlitersin 2010to 23 million litersin 2022.The percentagef

imports in relation to total supply has varied, with the highest percentage recorded in 2010 at 93%.
Given the information provided above, it is considered highly significant to analyze the factors that
influence wine consumption and its trends. The primary focus of this paper is on conducting market
research in the wine sector, with the main objective being the identification of factors that shape
consumer behavior and decisioraking in relation to wine consumption in the Tirana region. As a
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result, a questionnaire has been formulated based on existing literature and our understanding wine
consumer typology. This questionnaire is designed to gather data on severadesoogyaphic
variables that may influence consumers' wine purchashgvior.

MATERIAL AND METHODS
Material
The Collection of the Data

Data was collected from consumers in Tirana through a structured questionnaire attdfdaee
interviews. A total of 260 respondents participated in the study, with approximately equal numbers of
males and females. The respondents were randomly selected by trained interviewers, primarily in
supermarkets across Tirana. With a sample size exceeding 200, the study ensures a reliable
representation of the wine consumer population in Tirana. Interviewers were instructed to select
individuals over the age of 25, as this age group is considered to be potential wine consumers.

Methods
Statistical Analysis

Through the utilization of SPSS software, our objective is to assess the impact of various socio
demographidactorsthatareintricatelylinkedto consumeprofiles. Thesdactorsincludeincomelevel,
age,educationreligion, food diet, wine price,wine origin, andotherpertinentvariables By conducting

a thorough analysis of the data, sexk to gain a comprehensive understanding of how these factors
influence consumer behavior.

Various studies conducted by researchers from different countries have been undertaken to assess and
evaluate the various factors that influence wine consumption in multiple nations.

Camillo (2012) highlights several determinants influencing wine consumption, such as consumer
education, ancillary wine activities, distribution channels, quality, price, origin, and income level.
I n a separate investigation conducted by R. Ltda

price plays a crucial role in consumers' purchasing decisions, alongside factors like quality. Moreover,
Stanciu (2014) surveyed 1000 consumers in Moldova.

The consumptiorof wine isultimatelyinfluencedby factorssuchasquality, priceandincomelevel. It
is important to highlight in this research that the gender and age composition of the population do not
play a significant role in determining wikensumption.

RESULTS
In recenttimes,therehasbeena significanttransformatiorin theconsumptiorpatternsn Albania.The

emergence of a new lifestyle culture has brought about a positive shift in the range of products
consumedwhichis intricatelylinked to boththevarietyof productsavailableandthe evolvingstandards
of quality. Notably, the inclusion of wine in Albanian households has become incregsenglient.

In relationto the samplethemajority of respondentsriginatefrom theurbanareaof Tirana,accounting

for approximately 98% of the total, whereas a minuscule proportion represents the rural regions,
constituting approximately 2%. This distribution pattern within the sample is indicative of the
conventional cultural preferences of Albanian wine consumers, wherein a significant portion of them
reside in urbasettings.

LE.Skreli, D.Imami; Wine sector study, Institute of Economics Studies and Knowledge Transfer, 2018.
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Figure 1 illustrates the geographical distribution baseplaoticipants' places of residence

The gender composition of the sample seems to be nearly balanced. According to the findings, 46.5%
of the participants are male while 53.5% are female. Thetéafaee interviews were conducted by
graduate students majoring in business administration with the objective of surveying the primary
decisionmakers for purchases within the household.

The questionnaire contains a specific question aimed at exploring the factors behind why respondents
in the sample do not consume wine. After reviewing the existing literature, we identified and included
the five most prevalent reasons for rronsumption of wine.

Theparticipantsvererequestedbo selectmultiplereasongrom agivenlist. Uponanalyzinghecollected

data, it is evident that the primary factor hindering wine consumption is "Low level of income," with a
significant percentage of 98.7%. This is followed by the reasons "I prefer other alcoholic drinks" at
45.7%,"Life Style"at34.5%,and"Religion"at27.6%.Converselyit appearshat"Healthreasonsand

"Life style" do not play a decisive role in the low consumption of wine for the majornigspbndents.
Figure 2 portrays the reasons stated above.

Reasons for determining wine consumption

120

100

60
40
” - | I
0

Low icome level Health reasons Religion Life Style (food diet) | prefer other alchoolic
drinks

HNo HYes

Figure 2 illustrates the primary factors influencing wine consumption.
The researchers deemed it crucial to examine whether there are any disparities in wine consumption

based on gender in the case of Albania. The findings presented below reveal a noticeable contrast
between males and females in terms of their wine consumption habits. Figure 3 illustrates the gender
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distribution within the sample, with males accounting for 46.49% and females comprising 53.51%.
Despitethis distribution,thereis nosignificantvariancen wine consumptiorbetweerthegendersBoth
males and females reported consuming wine at a sipgfaentage.

Wine consumption vs gender structure
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Figure 3 illustrates the correlation between gender structure and wine consumption

DISCUSSION AND CONCLUSION
In comparison to other countries in the region, wénasumption in Albania has seen a significant

increase in recent years, although it still remains relatively modest. Our survey and discussions with
representatives from the wine industry have revealed that one of the main reasons for this is the
prevalence of raki consumption, particularly among the rural population in Albania.

In Albanian households, it is customary for the majority of shopping to be done by females, which
explains why the percentage of female respondents in our survey is slightly higher than that of male
respondents.

The low level of income in Albania is a crucial factor that affects the lack of wine consumption. The
average income in the country does not allow consumers to afford purchasing wine regularly. This
finding further confirms the notion that wine consumption is heavily influenced by income lavels,
supportedy similarstudiesconductedotonly in Albaniabutalsoin othercountriesPercapitaincome,

dietary habits, lifestyle choices, and otlsecicdemographic factors all contribute to the patterns of
wine consumption in Albania (Kec2009).

Wine consumptiorin Albaniais closelyintertwinedwith food choicesandlifestyle preferencedJUnlike

some other countries, Albania does not have a-fvagding tradition of wine consumption. Instead,

rural inhabitants often prefer to consume other traditional alcoholic beverages, such as homemade raki.
Gender does not appear to play a significant role in wine consumption in Albania, which is reasonable
considering that the majority of our sample comes from usibears.
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Abstract

Tip 2 Diabetes Mellitus (T2DM), also known as the most prevalent form of Diabetes Mellitus, is a
significant health concern due to its association with miarad macrecomplications that can lead to
premature mortality. Therefore, there is a pressing need for the development of effective, renewable
treatments to combat this disease. Chemical compounds present in garlic have the potential to be
effectiveagainstT2DM. However theunderlyingmechanismemainspoorly understoodTheobjective

of this study was to identify new pladgrived antidiabetic compounds from Allium sativum with the

aim of elucidatingthe molecularbasisof their antidiabeticactivities.In this contextmoleculardocking
analysis, an in silico method, was employed to predict the molecular mechanism of compounds from
Allium sativum. The chemical compounds required for the analysis were obtained from the PubChem
database. The target for the glucagdee peptide (GLPL) receptor agonists (PDB ID: 3I0L) was
obtained from the Protein Data Bank. Both ligand molecules and the protein were prepared, and
molecular docking analysis was performed using Autodock Vina. Following this, the jigeaeith
interactions were examined using BIOVIA Discovery Studio Visualizer software. Upon examination of
theresultsof themoleculardockinganalysisjt wasfoundthat 15 out of 145molecule&xhibitedbinding
affinitieshigherthanthereferencdigand (10M) bindingenergy(-5.6kcal/mol)within the protein.Upon
examination of the proteiligand interactions of these 15 molecules, it was observed that they had
similar or better interactions compared to 10M. The 15 compounds identified as having the highest
binding affinities were Bet&arotene, Protopine, Folic Acid, Be&itosterol, Quercetin, Gibberellin

A7, Gibberellic Acid, Riboflavin, Kaempferol, Befaryophyllene, (+HGammaCadinene,
Moupinamide, (EAIphaBisabolene, Alph&uaiene, and Aromadendrained are considered to be
potential plantderived antidiabetic compounds. The formation of hydrogen bonds between these
compounds and the target protein suggests the existence of stronger interactions among Protopine,
Gibberellin A7, Gibberellic Acid, and Riboflavin. We recommend this study as a reference for further
investigation of these compounds as antidiabetic agents using in vitro and imnethvads.

Keywords: Molecular DockingAllium SativumT2DM, Autodock Vina, PDB ID:3I0L

INTRODUCTION

Type 2 Diabetes Mellitud2DM) is the most prevalent form of diabetes, accounting for approximately
90% of all cases of diabetes associated with insulin resistance and insulin secretion disorders (Egbuna
et al. 2021). What makethis diseaseimportant is that themicro and macro complications that
accompany the disease cause premature death. The primary objective of antidiabetic treatment is to
enhance insulin production and immunity, and/or to reduce blood sugar levels (Egbuna et al. 2021). In
recent years, T2DM has emerged as a significant public health concern in numerous countries (Les et
al. 2021). Glucagotfike peptide (GLP1) receptor agonists stimulate insulin secretion and inhibit
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glucagon secretion in the pan-dreeeptar agoribes stimuldtel er v
insulin secretion and inhibit glucagon secretion from the pancreas (Neumiller, White, and Campbell
2010). GLP1 agonists play a pivotal role in the treatment of diabetes-Gitdeeptor agonists (e.g.,

exenatide and liraglutide) stimulate insulin secretion and inhibit glucagon synthesis (Mata et al. 2023).

The use of plants to treat diabetes can be traced back centuries, and they are recognized as a source of
antidiabetic natural products(Christensen andH&lri 2018). The objective of current studies is to
identify folk and herbal remedies or alternative antidiabetic natural remedies that lower blood glucose
levels. A multitude of plants exhibit antibacterial, anflammatory, antioxidant, and antidiabetic
propertiefRiyapharetal. 2021).Thevariouspartsof theseplantsareemployedn traditionalmedicine
totreatdiabetesA total of 1,200plantspeciehavebeendocumentedh ethnomedicinéor thetreatment

of diabetes (Riyaphan et al. 2021). These plants are regarded as a significant and promising source for
the identification of novel antidiabettompounds.

It has been demonstrated that certain chemical compounds present in garlic have the potential to be
effectiveagainstT2DM. However its mechanisnis notfully known.The objectiveof this studywasto

identify novel plantderived antidiabetic compounds frofflium sativumwith the aim of elucidating

the molecular basis of antidiabetic activities. In this context, we employed molecular docking analysis,
an in silico method, to predict the molecular mechanism of the compailinas sativuni.

The objective of this study was to identify and screen phytochemicals as potent and novel inhibitors
againstdiabetesThephytochemicalshatwerescreenediemonstrated significantinhibitory potential

against diabetes. In the future, these compounds with great potential could be considered as candidate
drugs for the treatment diabetes.

MATERIAL AND METHODS
Preparation of Protein

TheX-ray crystallographistructureof theproteintarget(PDB ID: 3I0L) wasobtainedrom the Protein

Data Bank ww.pdb.org (Berman et al. 2002). Subsequently, the receptor was employed in the
molecular docking experiment. The protein was prepared for docking analysis using the Chimera 1.16
program. This involved the removal of rprotein molecules (water, HETATM, ligand, etc.) and the
addition of hydrogen atoms and Gasteiger charges to the protein. Subsequently, the protein was
converted to the pdbqt format using AutoDockTdo& 7.

Preparation of Ligand

The 96 molecules identified as belonging to the Allium sativum (garlic) plant were downloaded from
the PubChem databaskttps://pubchem.ncbi.nlm.nih.ggvin structure data format (sdf). Prior to
dockinganalysisthe moststableconformationof theligand moleculesvasdeterminedhroughenergy
minimization. Thedownloadedigandsweresubjectedo energyminimizationusingthe GeneralAmber

Force Field (GAFF) algorithm. The file was then converted to pdbgt using Open Babel. A total of 145
moleculesvereidentifiedasbelongingto the Allium sativum(garlic) plant.Of these 96 moleculeswith

a threedimensional structure were downloaded as SDF files from the Pub@tiebase.
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Table 1.List of molecules downloaded from PubChem database

PubChem PubChem

Phytochemical Name Phytochemical Name

CID ID

Nicotinic acid 938 Diallyl tetrasulfide 75552
Palmitic acid 985 Carvacrol methyl ether 80790
Phenylacetic acid 999 Allixin 86374
Pyruvic acid 1060 3-(Allylsulphinyl)-L-alanine 87310
Thiamine 1130 Aromadendrene 91354
Eugenol 3314 Gibberellin A7 92782
Protopine 4970 L-Cysteine, Sropyt 101975
D-Glucose 5793 2-Vinyl-4H-1,3-dithiine 133337
Allyl isothiocyanate 5971 D-Xylose 135191
Sucrose 5988 3-Vinyl-1,2-dithiin 150636
D-Galactose 6036 betaSitosterol 222284
Gibberellic acid 6466 D-Galacturonic Acid 439215
Linalool 6549 Arachidonic acid 444899
Thymol 6989 Oleic acid 445639
gammaTerpinene 7461 Ferulic acid 445858
alphaTerpinene 7462 Riboflavin 493570
p-Cymene 7463 2-Vinyl-1,3-dithiane 521985
Ethyl methylcarbamate 7752 Hexamethylene sulfoxide 535250
Allyl alcohol 7858 4-Hydroxycinnamic acid 637542
2,6-Dimethylpyrazine 7938 D-Fructose 2723872

N-[(4-aminc2-methylpyrimidin5-
1-Hexanol 8103 yl)methyl]-N-[(Z)-5-hydroxy-3-(prop-2- 3037212

enyldisulfanyl)pen2-en-2-yl[formamide
Nonanoic acid 8158 Quercetin 5280343
Elemicin 10248 betaCarotene 5280489
Thymoquinone 10281 Moupinamide 5280537
Carvacrol 10364 Kaempferol 5280863
1,3-Dithiane 10451 Linolenic acid 5280934
Diallyl sulfide 11617 betaCaryophyllene 5281515
Octadecane 11635 Humulene 5281520
Dimethyl disulfide 12232 Methyl linoleate 5284421
2,5Dimethylthiophene 12514 (E)-alphabisabolene 5315468
Allyl mercaptan 13367 alphaGuaiene 5317844
Propylene sulfide 14072 Allyl prop-1-enyl disulfide 5352855
Diallyl trisulfide 16315 (E)-1-Propenyl2-propenyl disulfide 5352907
Diallyl disulfide 16590 Methyl propenyl disulfide 5366552
Allyl propy! disulfide 16591 Ajoene 5386591
Phenethyl isothiocyanate16741 L-(+)-Arabinose 5460291
D-Mannose 18950 (+)-gammacCadinene 6432404
Dimethy! trisulfide 19310 Cyercene 1 6442290
L-Rhamnose 25310 gammaGlutamylmethionine 7009567
2,5Dimethylpyrazine 31252 (2)-Ajoene 9881148
Myrcene 31253 betaBisabolene 10104370
Allyl methyl trisulfide 61926 1,2-Dimercaptocyclopentane 12371414
Allyl methyl disulfide 62434 3-Methyl-2-cyclopentenel-thione 14252428
Allicin 65036 N-gammaGlutamy}tS-propylcysteine 21201348
Allyl methyl sulfide 66282  Ascorbic acid 54670067
Isobutyl isothiocyanate 68960 Thiosulfinate 58219327
1-Ethylquinolinium iodide69446 1-Propenyl allyl thiosulfinate 129704166
2,4Dimethylsulfolane 70483 Diallyl tetrasulfide 75552
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https://pubchem.ncbi.nlm.nih.gov/compound/5386591
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005144
https://pubchem.ncbi.nlm.nih.gov/compound/16741
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004187
https://pubchem.ncbi.nlm.nih.gov/compound/5460291
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY015000
https://pubchem.ncbi.nlm.nih.gov/compound/18950
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011793
https://pubchem.ncbi.nlm.nih.gov/compound/6432404
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005804
https://pubchem.ncbi.nlm.nih.gov/compound/19310
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY017117
https://pubchem.ncbi.nlm.nih.gov/compound/6442290
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY015056
https://pubchem.ncbi.nlm.nih.gov/compound/25310
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006601
https://pubchem.ncbi.nlm.nih.gov/compound/7009567
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003484
https://pubchem.ncbi.nlm.nih.gov/compound/31252
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010414
https://pubchem.ncbi.nlm.nih.gov/compound/9881148
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003485
https://pubchem.ncbi.nlm.nih.gov/compound/31253
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000399
https://pubchem.ncbi.nlm.nih.gov/compound/10104370
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006349
https://pubchem.ncbi.nlm.nih.gov/compound/61926
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY009381
https://pubchem.ncbi.nlm.nih.gov/compound/12371414
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008240
https://pubchem.ncbi.nlm.nih.gov/compound/62434
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY017102
https://pubchem.ncbi.nlm.nih.gov/compound/14252428
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007134
https://pubchem.ncbi.nlm.nih.gov/compound/65036
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005486
https://pubchem.ncbi.nlm.nih.gov/compound/21201348
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007152
https://pubchem.ncbi.nlm.nih.gov/compound/66282
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006362
https://pubchem.ncbi.nlm.nih.gov/compound/54670067
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008005
https://pubchem.ncbi.nlm.nih.gov/compound/68960
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005816
https://pubchem.ncbi.nlm.nih.gov/compound/58219327
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY016837
https://pubchem.ncbi.nlm.nih.gov/compound/69446
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY009575
https://pubchem.ncbi.nlm.nih.gov/compound/129704166
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006843
https://pubchem.ncbi.nlm.nih.gov/compound/70483
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006171
https://pubchem.ncbi.nlm.nih.gov/compound/75552
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Receptor Grid Preparation

Once the ligand and protein molecules have been prepared, it is necessary to determine and restrict the
binding sites. In this context, the protein active site was determined using the AutodockTools 1.5.7
software(https://ccsb.scripps.edu/mgltools/downloadBheregionin questiorencompassesgrid box

with coordinates-(11.274,-24.840,-0.068) and dimensions of (40 x 40 x 40 x40

Moleculer Docking Analysis

A molecular docking analysis was conducted on the active site of the proteinfugadpck Vina
(AutodockVina (1.2.32)) (Trott and Olson 2010). Molecular docking is employed to elucidate the
proteirtligand interaction between the target protein and the ligands identified. A molecular docking
analysis was conducted using the prepared protein and ligand. As a result of the analysis, the results
with the best conformation and energy were selected for further analysis.

RESULTS
A molecular docking analysis was conducted with 96 molecules against the 3iol protein. The results of

the analysis were compared using the binding energy of the reference ligand (10M reference ligand,

5.6 kcal/mol). As a result of the analysis, molecules with better binding energy than the binding energy
of the reference ligand are listed in the table below. Upon analysis of the interaction sites of these
molecules, it was determined that B€arotene, Protopine, Folic Acid, Be&itosterol, Quercetin,
GibberellinA7, GibberellicAcid, Riboflavin, Kaempferol BetaCaryophyllene(+)-GammaCadinene,
Moupinamide, (BAlpha-Bisabolene, Alph&uaiene, and Aromadendrained are potential antidiabetic
candidate compounds.

Table 2.Molecular docking analysis results

Compound CID Compound name Binding Energy
(kcal/mol)

Referans 10M -5.€
5280489 betaCarotene -7.5
4970 Protopine -7.4
135398658 Folic -7.2
222284 betaSitosterol -6.€
5280343 Quercetin -6.7
92782 GibberellinA7 -6.€
6466 Gibberellicacid -6.E
493570 Riboflavin -6.2
5280863 Kaempferol -6.2
5281515 betaCaryophyllene -6
6432404 (+)-gammacCadinene -6
5280537 Moupinamide -5.¢
5315468 (E)-alphabisabolene -5.€
5317844 alphaGuaiene -5.8
91354 Aromadendrene -5.6

Upon examinationof proteintligand interactions,t was observedhat both hydrophobicinteractions,
hydrogen bonds and conventional hydrogen bonds were formed. Nevertheless, a greater number of
hydrophilic interactions were observed. The control ligand of the identified ligands exhibited similar
interactions. Of the identified ligands, it exhibited similar interactions with the control ligand
(interactiorresiduesTYR101,GLU125,HIS99,ASP122 TRP120) Of the 96 phytochemicalincluded

in the docking analysis, 15 phytochemicals showed better binding energy to the reference ligand. The
formation of hydrogen bonds between Protopine, Gibberellin A7, Gibberellic Acid and Riboflavin
compounds and the target protein suggests the existence of sinbeigations.
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DISCUSSION AND CONCLUSION

In our study, molecular docking analysis of phytochemicals determined from Allium Sativum was
performed against the 3iol protein. As a result of the analysis, we focused on phytochemicals with
binding energy lower than the binding energy of the reference ligand. These phytochemicals; beta
Carotene, Protopine, Folic, be®itosterol, Quercetin, Gibberellin A7, Gibberellic acid, Riboflavin,
Kaempferol, betaCaryophyllene, (+yammaCadinene, Moupinamide, (Blphabisabolene, alpha
Guaiene, It contains aromadendrene molecules. The formation of hydrogen bonds between these
compounds and the target protein suggests the existence of stronger interactions between Protopin,
Gibberellin A7, Gibberellic Acid and Riboflavin. The literature shows that Quercetin, Kaempferol,
Rosmarinic acid, Cyanidin, Rutin, Catechin, Luteolin and Ellagic acid are the most cited bioactive
compounds, all of which fall into the class of polyphenolic compounds (Egbuna et al. 2021).

As a result, the screened phytochemicals have a strong inhibitory potential against diabetes, and in the
future,thesecompoundswhich havegreatpotential,arethoughtto be consideredscandidatedrugsin
thetreatmenbf diabetesWith theadventof moderntechnology numerousfficaciouspharmaceuticals

derived from natural sources are being identified through the use of corajuledrdrug design
methodologiesThe phytochemicalddentified in the study are believedto be promising new drug

candidate molecules for the treatment of the disease. Nevertheless, we propose that these compounds
serve as a reference for further investigation as antidiabetic agents, employing in vitro and in vivo
methodologies.

References

Berman, Helen M., Tammy Battistuz, Talapady N. Bhat, Wolfgang F. Bluhm, Philip E. Bourne, Kyle
Bur khardt, Zukang Feng, Gary L. Gilliland, Li:
B a n KctadCrystallographica Section D: Biological Crystallograpsg(6):899 907.

Christensen, Lars Porskjeer, and Rime BahiHEl u r i . 2018. fiDevel opment of
Pl atform for t he l dentification of Parti al PP

C o mp o uMalkesuled A Journal of Synthetic Chemistry and Natural Product Cher2i3tty).
Egbuna, Chukwuebuka, Chinaza G. Awuchi, Garima Kushwaha, Mithun Rudrapal, Kingsley C.
Patricklwuanyanwu, Omkar Singh, Uchenna E. Odoh, Johra Khan, Jaison Jeevanandam, and

Suresh Kumarasamy. 2021. NfnBi oactive Compounds
Syst emat i QurreRtdapiceinMedicinal Chemist®i(12):106795.
Lankatill ake, Chint ha, Tien Huynh, and Dani el A .

Current Approaches for Screening Antidiabetic Natural Products from Evidiasssl Medicinal
P | a rPtast Method<€l5(1):105.

Les, Francisco, Guillermo Casedas, Carlota Gémez, Cristina Moliner, Marta Sofia Valero, and Victor
L-pez. 2021. AnThe Role of Anthocyanins as Anti
i n Vivo and Bournahoi Phgiologyg ane Biochiemisity(1):109 31.

Mata, R., L. FloredBocanegra, B. Ovalli#Ma gal | anes, and M. Figuer oa. 20
Pl ants Targeting Key Enzymes for t heNatlalt ur e LC
Product Reports

Neumill er, Joshua J., John R. WhGlucase Celaamaport R . Kei
Il nhi bitors: Progress and Ther apkugs7D:83713ot ent i al

Riyaphan, Jirawat, DinChuong Pham, Max K. Leong, and ChiRge ng We n g . 2021. i
Approaches to IdentifyGlRaloysp targtede lafiaongdgainstd s as
Typel | Di Bwrdeeukd1¢12):1877.

Trott, Ol eg, and Arthur J. Ol son. 2010. iAut oD
Docking with a New Scoring Functi onJourrlfof i ci ent
Computational Chemistrg1(2):45561.

Acknowledgment Conflict of Interest
"The authors have declared that there is no conflict of interest".

121



International Congress on Information Technologies in Medicine, Pharmacy,
Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)
Tokat - Turkiye, May 08-10, 2024

Derin ¥Jrenme ve Veri Artéréemé Tabanleée Bir C
Nursylu Amirkhanoval®, Aybafs UJ ur

1Ege l'niversitesi, Fen Bilimleri Enstitg¢se, Bi l
2Ege:niversitesi, M¢hendi sl i k Fak¢ltesi, Bil gi say

*Corresponding author-enail: 91210000598@ogrenci.ege.edu.tr

Ozet
Her y él or man yangeénlaré sonucunda ekosistemde
ol ukmakt adeéer . Orman yangénlarénén b¢gyeéek bir k es
-al exmada, génegmegzeéen en begyeéek sorunl aréndan biri

ar t e rhéel dreaf sl é&km regaziniinurl .a K a yalerde prmany a n g égibild & rj &etlerde
KHA aracéeléejeyla toplanan g°r¢nteglerin yéegksek p

dojrulukta tespit edi |l mesi °nem takémaktader. \
edil mesi , -evreyi vV e canl el ar e korumaya yarderm
sajl ayabil mektedir. ¢tal exmamézda, yangén tespit
yont emi ol arak Derin ¥jJrenmeye dayaleée YOLOvS8 al
Bakar emé y¢ ks ermanyak gveadadan goisimtiderini icerenf a rverl setlerinin

birl exkvwver-idjdaljtima y°ntemlerinin bir arada kul |l an
deneysel -al ékmalarda el de edi | engostameldedir.ar , yak]l
Anahtar Kelimeler:-Yapay Zek ©, Derin ¥Jrenme, Orman Yangénl
GKRKK

Or man yangénl ar é, yéldan yéla artan hektarl arca
kaybéna da sebebiyet veren en °neml.i doj al af et
g°steren tg¢gketim, ormanlarén da i-inde olduju do
birisi ol ar a¥a ngayliaen d kaf aatlezer(heyelan, erozyon,- € ka rda é

savunkabenmakt addémikiire 8V $ a oyapahllkémizor ma mérp ésbay é s é z

y a n pldidiylek ar k €1l akmaktadér (ElI mas ve S°nmez, 2008).
East and North Africa 2018"ya g°re 2018'de 30 h
etkilenen ulkedir (Gazzard et al., 2019). 2019%&Avrupa, Orta D o | ve Kuzey Afrika'da en gok
etkilenenikinci GUlkeolanT ¢ r ki vy € @&3d®G yangén sonucunda topl amda
yakl akék iKki kat e ol an -8Viguedianh et &l.t 2020). Bkiostssteminy a n mé
devamléel éjeé i-in kilit role sahip ormanl arémézén
yangéna sebebiyet verebilecek durumlara karké ©°
miidahale etmektir (Elmas ve SO6nm2a08).

Bug¢ne kadar orman yangénlaréna karké °nlem ama-
t a b azaktaéa | g é sistemierindes évk surekli bir k e k igdriohté alabilme kabiliyetine sahip

uydular il e durum kontrol ¢ yap a2b22) Buenk&dente,iuydui k - e
gore¢éent el eri genellikle orman yangénlaréné °nl eme
par-asé olarak kullanél maktader (Mehta et al ., 2
Amit Sharma et al2020).Kablosuzsenstrlevea | g édiseemiexriy a n g e&rkergespitindednemli

birroloynamakt adér . Kabl osuz sens®°rler hem tek bacx

bil eken ol ar akdemuftignodelaistemlerdeeniomemlitb @ i e K ehiriki elarakdan
uygulanabilir(Mehtaet al., 2021; Sahni et al., 2020; Akashdeep Sharma et al., 2021; Amit Sharma et
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al., 2020; Ghosh et al., 2019; Divya et dD19).Literatiirdecoks a y @éedn& | r e tnh anle tespit €
sistemlerimevcutturGeneldederin® f r enme uydudan ya da KHAO6dan al éi

i -in kull aneél a&lrgorG°irggenltisggx meweli e mel e g°r ¢nt ¢l erden
mod¢l l er inka edilebilir hale gelir ve orman ya
ara-laré (KHA) g°r ¢nt ¢ i €onvolutenalr Newsal Nektwork) snodilinde aj | a
i Kl enir (Sahni et al ., 2020; Akashdeep Shar ma e
Sungheetha and Shar ma, 2020; Hou et al ., 2019)
algel ama sisteminin pop¢ler bir bil ekeni hal i n
yardémcé modygl ol arak kull anel ér: sens°rl er yan
kat mana g°nderilir ve kontrol i stasyonuna ul akt

yeriniar a K tyéa redlagaxk r a n ldg rk & m an €Aknit Shdrimaet al., 2020; Sungheethand
Sharma, 2020).

Bu -al ékmada orman yangénl arénén tespitinde, g°
°T renme model i kull aneéel arak veri birlexktirme ve
°neri |l mi ktir. Bu alanda yapeéelacak ol an -al éxkma
yangénl arén daha net ol arak algelanabil mesi ni S
-evresel zararé en aza indirme potansiyeli ortay
MATERYAL VE YONTEMLER

Materyal

Literat¢rde orman yangéneé algéelama sistemleri;
i Kl emeye dayanan ve uydu verilerini kull anan si s
(Akashdeep Sharmetal., 2021).Herydnteminkendia v a n tvad ¢ maa vcalnt laj h meBet adeéer .
bolimde; al ékma il e dojrudan il gili ol adakdranret @aciaklt
GP°r¢nt ¢ Kkl eme

Geore¢nte i kKl eme teknolojisi, orman yangéneé aneéend
gore¢éent gl eri i kKl eyip analiz etmek a-éséndan son
mal iyetlerinin ve enerji t¢ketiminin y¢gksek ol ma
daha yavak bilgi aktarmal aré gibi dezavantajl are

al geéellaunaldan é | naym ckaotaaldre r mafnaerykrierimey e r | e K t i biiliktee b i | me k
bazeée bal geddakgarorveyiksekmaliyetli olabilmektedir.Bununlabirliktet aradmmnl ar €

veyabi na i- gi bi ni speten daha k¢-¢Kk vV e kol ay
yverlektirilebilir ve bu teknoloji yangén izI|l eme
et al ., 2019) . Or man gi bi b¢yek alanlarda i se |
nedenl e or manén istkagyonyalddi st ars guavredkd géaggnr - gikesine

ve OzelliklerinesahipK HA &y é mek gerekir. Yangén WSN g¢zerinder
veri si il e yangeéen adtarngéfnéan a |l takraanmakyHaA , b aykalnagré n(énay
farkl e nedenlerle tepki vermi yorsa (°rnejin sen
alanda sens®°r bulunmayabilir veya sens®°r buluns
alan haritalamasé yapélarak en uygun rota belirl
et al.,2020).

Yapay zek©nén alt alané ol an der i n-CNf Reimhet, t aban
DarkNet, AlexNet, VGGL6, VGG19, YOLOV3, YOLOv4, YOLOV5, YOLOR, YOLOV6, YOLOV7,

YOLOV8, YOLOV9 gunumuzdeki en populer yontemlerdir.
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Derin ¥Jrenme Tabanl é Nesne Tespitdi (Object Dete
YONTEM
Kull anél an Ver. Set !l eri

¢al exma kapsaménda Robofl ow ekady rkaljl d rmchaeni mexpg léam ¢
and Smokeéetection(Roboflow,2023);Veri Seti2 1 Fire andSmokeDatase{Roboflow, 2024);Veri
Seti 31 Fire Smoke Detection Dataset (Roboflow, 2023). Hepsi nesne tespiti icin uygun formata

-evril mi kduyreamg égn® rveent ¢l er i ni ve Ol abelsdé ol arak
pozi syonl ar Ekbilgi-okrakx e kaeldtingkgerekir, 1. ve 2. veri setlerietkietleriile

birlikteo | dgj b kull anéel mék i ken, 3. ver.i setinde et
olarak yetersiz olan etiketler eklenmicktir.

Kull anél an Model ve Bakarem ¥I| -¢tl eri

Bu -al ékmada, hem yeni ol up, ayné zamanda stabi
¥neril en yentemler, hassasiyet (precision) Ve
kar kél akt éri «ll maelmsagdeantii K ¥ eemeg i | etekhiklerimggul anmékt éi

Buyuk veri kiimelerinin elde edilmesiderin © J r e modellerinin b a K ai¢iré IsUgik 6nem

t akémaButdeodaruy s kkadméedal en tekniklerin uygul anmaseé
birlexktiril mesi ve zenginlexktiril mesi ama-1| anmek
ne kadar airrccealéd rarii d teicre.j i

YOLOv86i n, °nceki s¢réemlerine ve dijer bir-ok mc
b a Kk a sabippd d biinmektedir. YOLOVS, kendiiginde6 n a M & &nadlmedd,i 6ul radved e 6

| argebod model |l eri ni i -ermektedir. B¢y ek ol an mo (
model | er i dahak B sUbmektedir/eriisetleritizerindelictanee | i $enamgosyy a p €1 mas €

pl anlandéjéndan, deneylerimizde YOLOv806in daha Kk
Kkul |l anél mék tdéérk.eYOB@ kendi ar & 8 éneatlene | 1 t ii | Y@LOQu8s.pt
(6pretrvaieajeidtéi)| MOMOK8s . yaml ol ar ak ayrékmakt ad
Ger-eklexktirilecek ejitimler i-in ejitilmik mod
YOLOv8s.pt model i kull anél méxkteéer .

Yakl akém 1: Veri Setlerinin Birlexktiril mesi

Or man yangénlarénén algélanmaséna ilikkin veri
setinin birlextirilmesidir. Kki veri setinin eji
seti olukturul muk (combined) ve bakarem °1I| -¢m¢gnd
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Veri Sefi 1 Veri Seli 2

Toplam Gériintii: 6391 Toplam Gériintii: 3884

BirlegtirilmisVeri Seti

Toplam Gérimtii: 10206

k e kl1i Meri setlerininBi r | ek { Br r | mee$i betinedzsna xeed, ormatuy umsuz | uj u

nedeniileal é nmaméekt ér. G°r¢nt siotopmaméndaki fark bu n
Yakl akém 2: K¢-¢k Veri Setlerinde Veri Art ér emeé
Or man yangénlarénén tespitinde kull anél mak ¢zer e
artéerém i Kl enkiapysaspned ana3s efdaérrk.] eBusenaryo ol ukturul
Ver i Artéréemé (Data augmentation), derin sinir
yetenej]ini gel i ktirmeye yardéemcé olan bir tekni
o | ma gedijnmunea | manmakyetli ve zamana | & t d seharyolardy a y gla&akk ul | anéel ér .
Ver i b¢yeéet me, mevecut gersellerin ¢zerine farkle
k¢meni zi geni kKl et meni z@02%.l anak tanér (K¢-¢k ve U
¢al exmamézda ver.i arteéerémeée i-in Kérpma 6Cropb
kull anél mékteéer . Kér pma, kameranén yakl akéméné si
manevral aré benzetebil mektedir. Ver i -ojaltma i-
tane -ékte cretil mi ktir. Ayneé zamandiaditnmpangever |
preprosessingbo6, 6l abel ingb, veri artéerma vb. Rol
ve araxKxtérmacélarén veri k¢mel eri ve bilgisayar
pl atformdur . Bunlarén déeékénda incelemelerimiz sE€

otomati k ayarl aolédujakreti dmeedenle-tail oénk ma ma 21 ddaha r €
saj kak k&Il a kK t-8a rna moeglieraikemyy OL Ov ®lanb & u g me rile, kemdebun 6

ay aevied élxé&r gképneksel veri arttedridma kitlieg .eJ i t me vy
YOLOv8 dojrudan ikletildijinde, kendi veri artér
artérmamaktadeéer . Bunun yerine ej i timin her it
uygulayarak modeleher seferinde gorintinin biraz f a r larl v@rsiyonunu etkili bir k e ki | de
saj | am&k nhaggrésntilO00° r n ieeriyiorsave iterasyons a yl®ise® | i 1iadeti10000
tanegoruntiyig ° r mdkacakt er . Ancak bu g°re¢ntegl er tamamen

1.000 g°re¢ntegnegn art ér 0280k ver siyonlaréedér (Ul

Veri setleri czerinde °nerip uyguladejéeméz arter
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YOLOWE ile Egitim Senaryolan

100 epok
’/&\\ / \
< I h > _x ~ h — +| Egpilmis Modd
\\\//// ’
L Standart YOL OvBs pit Ayarlan ile Egiim
a} Egitim Grenntaleri (YOLOvE Augmentation)
100 epok
“ -, “ .| Eptilmis Model
o YOLOv8s.pt Otomatik Augm entation
b) Egitim Gorantaleri Dag Olan Bipifim
L I
h . | EatilmisModel
Egitim Garantaleri
a9

“Crop’ and Rotation’ Yantemles ile 2x
Verileri Copaltarak YOLOvSs ptile Efitim

ger -ekl exktiril @tSt&edémter}{Dbb@v&:]ayi
augmenytGaLtGvosnd day aorl @a np aosti ¢

kekit¢al2e.k mada

YOLOv86de ol an otomati k

augmentation ayaré devre déké bérakel ép veri izZe
SONUCLAR
Sonu-1ar, el e alénan yakl akémén hem b¢gyéik hem g

Deneysel vebBkEaBaemaell baxlléékknlaar2Z2 alténdariver ol mil & m
yontemi heiiki veri setiicin deverimli olabilir mi? sorusunabdaklanarakeri- o] ay a kmhak @ ménén

bakarrttééek éna nasél &ajt&réldean diurl iulnmibk tlierc.ejBunun deéKEé
yeterli GPU kaynajé ol madéjénda saatlik GPU Kkira
olanajé ile -aléekma kolayl é&jé sunan Colab ¢zeri
i K|l eme konularénda en -ok tercih edilen program
Python 3.10 programlama dil. kull anéel mékteéer . Ka
deneylerde ejitim i-in model =yolov8s.pt, epochs
kull anéel mékteéer .

Deneysel -al ékxmal ar da kull aneéel an ver.i setl eri

al maktadeéer .
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Tablol.Deneysel -al ekxmal arda kull anélan veri setl er|
Total Images 6391 3884 10206

Train Images 4477 2713 7155 591
Validation Images 1277 728 1986 70

Test Images 637 443 1065 34

Total Annotations 19655 7928 27379 1791
Annotationsper

image(average) 31 2 2,07 2,6
Median Image Ratio 640x640 640x640 640x640 640x640
Classes Fire and smoke Fire and smoke Fire and smoke Fire and smoke
Classbalance: All 10559 and 909€¢ 4617 and 3311 15040 and 12339 997 and 794

Class balance: Train 7443 and 6390 3182 and 2372 10555 and 8732 850 and 669
Class balance:
Validation 2121 and 1810 908 and 616 2982 and 2413 91 and 80

Class balance: Test 995and 896 527 and 323 1503 and 1503 56 and 45

Deneysel -al exma 1: Veri Setlerinin Birlexktirilm
Bu deneysel -al exmada, 1. ve 2. ver.i setl eri b
karkél akt éréel mékt er .biMegii ©°snectelkeir i b °hlacknkléenrddae dyeetra
performanséné daha net ©°| -ebilmek a-é&séndan ver
per f or wlemnelsgéenrée k t iYPLOm8doace standartgdmult ayarlarla- al é Kkt 8Buél mé Kkt
ayarl arda otomati k ol arak veri artérémé da yapeée
kategoriye g°re Tablo 2, Tablo 3 ve Tabl o 406te v
duman algélama ve OAlIIl 6 kategori si her i ki sini
gostermektedir. Sonu-1I| ar, performanslarén hemen
konusunda ikinci veri setinin daha bakareéel é ol du
Tablo2.Ver i Setl eri ve 26deki O6Al 1 6 kategorisi i -
Dataset & 1277 3931

Dataset 2 728 1524 60 56 59 28

aStandart yarlaré ile -aléektérél méxkter

YOLOv8a

véeF i2rbedte kkkat egor i si i

Tablo 3. Veri Setle

Dataset & 1277 2121
Dataset 2 728 908 70 64 70 36
astandart YOLOvS8 ayarlaré ile -aléktéreéel méexkter.
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Tablo4.VeriSet | er i ve 2d6deki 6Smoked kategori si i-i

Dataset & 1277 1810

Dataset 2 728 616 52 48 48 19

ast andart YOLOw8 caya@rleameécxile .

Kki wveri setinin birlextirilip farkl & -al ékma ay

Tablo 7 arasénda verilmicktir. Her kategoride e

vurgul anmékt ér. ®Buirkaida v érCio mtsieted birl exktirildik

al goritmaséneén sonu-lal?éénYéOLngvthserpmeI«noedcbilri.nic’nCoomb

ol an veri artéerma késmé devre dékeée bérakel déejer

6 Combliorvedd Ov8s. pt model inin augmentation keésménei

ile ger-eklexktirilen ejitimin sonu-1|laréné g°ster

czerinde ejitim °rneji bakéna i ki tane -ékte ¢r

(0% Minimum Zoom, 20% Maxi mumlZAomhdveldRptiakl e

parametre dejerl eri il e kull anél mexteér.

Tablo5.K k i ver.i setinin birlexkxmik halinin 6AI 6 kat
Box(mAPSO) Box(mAP50

Dataset Images | Instances | Box(P) % | Box(R) % 95)%

Combined 1986 5395

Combined 1986 5395 59 58 58 25

Combined 1986 5395 59 59 58 25

Avg for

Combined 60 58 58 25

Max for

Combined 62 59 59 26

St andart YOPLYOIBOwY @dd aclégrent ati on ayar é&YpaoOvs

otomati k augmentation ayadzel artérém gRpeadED

Tablo6.Kkvier i setini b katebogisi - in ejJitim sonu-|I
Box(mAPSO) Box(mAP50-

Dataset Images | Instances| Box(P) % | Box(R) % 95)%

Combined 1986 2982

Combined 1986 2982 64 67 66 30

Combined 1986 2982 64 67 67 30

Avg for

Combined 65 67 67 30

Max for

¢ Combined 68 67 67 30 ntatio

CYOLOv80de ol an otomati k augmentation ayaré devr
(6Cropbd ve O6Rotationd).
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Tablo7.Kki ver.i setinin Kdtrdegxmi«xi hia-liimie] i6tSimm kedn u -

Combine& 1986 2413

Combine® 1986 2413 55 49 49 20
Combine& 1986 2413 54 50 50 20
Avg for

Combined 56 50 50 21
Max for

Combined 58 50 50 22

astandart YOLWoOws coagéddlearnd:an otomati k augrient at i

YOLOv86de olan otomati k augmentation ayaré
yapél dée o6(RoGractp 6o nvoe) .

Sonu-lar dejerlendirildijinde iki ver.i seti

devr

ni n

sonu-lar ¢retirken birlekme sonucun®a tVepliamrhak

duman al gél amamaknennusyeaedia °rnekl eri getirip poz
algel amada toplam performans birbirini dengel em
setine kéyasla artmék fakat 2. ver.i setine keéeya:
y°nde etkileyip 6akéré °Jrenmebye (overfitting)
adéna YOLOvS8 otomati k augmentati on a}b)aAnéakdevre
sonu-1larén pek dejikmediji hatta bakarénén d¢kt
-ojaltmadaki en bakareéelée y°ntemlerden ol an (06Crc
bakaré arteéeké g°°% Sonute hiiyik veri setle(inde ymbvBsmienbdeli ile klasik
ver.i artéréméenén verimli sonu-1ar cretmedi i f e
bakarénén artéreéelabileceji goesterilmiktir. Ej it
model i i -in elde edkkeknl b&azéarasaodhageskekil mBkt
train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)
0.6
| —e— results 2.01 0.6
2.01 A2 -+ smooth
1.8 1.84 . 0.5
1.6 4 1.6 4 0.4 0.4
1.4
141 0.3 1 0.3 1
124 T T T T T T T T T T T T T T
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100
val/box_loss val/cls_loss val/dfl_loss metrics/mAP50(B) metrics/mAP50-95(B)
2.6 0.6 4 0.25
L 247 214 —
2.2 0.20 A
=4 2.0 2,01 0.4
| 0.15
2.0 4 18 1.94 0.31
1.6 4 0.10 A
1.9 1 1.4 1.8 0.2
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100

kekiElIJid.im sérasénda g°zl emlenen
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k ekiDoj4.ul ama(validationkaleels)l e r k e k iTahmih etiketleri (predictiofabels)

Deneysel ¢tal ékxma 2: Ke¢-¢e¢k Veri Setlerinde Veri A

Bu deneysel kgt ekmbida daha seti kull anél méxkteéer

ol dujiuua)gishtiandart YOLOvS8 ayarl ar é; b) YOLOvS86de

hale getiril mesi; c) YOLOv8d6de olan otomati k au

°zel augmentation ile wuygulama «Keklindedir. -

Mi ni mum Zoom, 20% Maxi mum Zo-d0h)and w&0°) goRtentleat i on 6

kull anél méktér . Ver i -ojaltma i-1in Robofl ow si

sretil mi ktir.

Tablo8Ver i seti 0 i ol an 6 6 kategori si i -in
Box(mAP50) Box(mAP50-

Dataset Images | Instances | Box(P) % | Box(R) % 95)%

Dataset 3

Dataset 3 70 182 71 52 56 30

Dataset 3 70 182 74 54 55 32

Avg for Dataset : 71 53 56 31

Max for Datasete 74 54 58 32 |

St andart YOLPO@BOw§gaddé aokagmoeomati kn ay awCEL Qvals
otomati k augmentbhérakébhgp?teedearkédemédRopgaltder

Tablo9.Ver i set. ai tejoiltainmoéFomeodl &krad egor i
Box(mAP50) | Box(mAP50

g e e oo i

Dataset 3

Dataset 3 70 100 63 47 45 26

Dataset 3 70 100 66 49 43 27

Avg for Dataset ¢ 63 48 45 26

Max for Datasete 66 49 48 27

8Standart YOLQY\D&Oagédéaroé;an otomati k augment ati

CyoLOv8o6de ol an otomati k augmentation ayareé devr
(6Cropbd ve O6Rotationd).
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Tablol0.Ver i set. 36e ait olan 6Smoked kategorisi i -
Dataset @ 70 82 77 59 68 36
Dataset 8 70 82 78 58 67 35
Dataset § 70 82 80 59 68 36
Avg for Dataset 3 78 59 68 36
Max for Dataset3 80 59 68 36

8Standart YOLW\O&Oaaédéamé;an otomati k augment ati
CyoLOv806de olan otomati k augmentation ayaré devr
(6Cropd ve ORotationd).

Sonu-lar dejerlendirildijinde geleneksel veri -
arttejé gore¢l megktegor . Her kategoride en fazla pe

Hem ayré ayré yangén ve duman algélama ka% egoril
Kekl i ndeodeéniylksedpem f o gmhan £ &Tablo® t Tablo 10). Her ne kadarveri

art élraxmeér ey é artéerabil se de YOLOv 8 otomati k au
bekl enil en bakaréeyeé g°stermemiktir. Bu bakémdar
ayaréené devre déeké °zel verd¢mragn glrmanét eggdipré.l mas én

E] i &5i&ma endikstlap e r f o rgiseranSambined modeli icin elde edilenb a so@auclar

kekikel6ei | 8gPlasrtaesréinldmi kKt i r .
train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)
2.0
1.8 2.5 4 —e— results ;
< smooth 1.8 0.71
1 : 0.5
1.6 0.6 1
§ 1.6
1.4 0.54 &
1.2 | 41
1.4 0.4
1.0 4
1.24 0.31 0.34
0.8 1
T T T T T T 1~0 L T 0.2 1 T T T T T T
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100
val/box_loss val/cls_loss val/dfl_loss metrics/mAP50(B) metrics/mAP50-95(B)
261 451
! 2.8 0.30 A
4.0
0.5 1
2.4 1
2.6 0.25 1
3.5 1
2.2 3.0 2.4 1 0.41 0.20 -
2.0
A 2.5 2.2 0.31 0.151
1.8 2.0 A 2.0 1 0.10
0.2 1
16 15 181 0.05 A
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100

kekiElj is.emasénda g°zI|l emlenen bakarém
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Ejitim v e dojrul ama sérasénda kull anél mayan
-al éktérdejeéemézda; kekil 96daki gi bi nesne tespi
yapéldejé g°zlenebil mektedir

kekiElj ig.il en model den el de edilen test

TARTI kMA VE SONUC¢

¢al ékmamézda, birialamd@adalkang&mné viee $ pisteiti nin bi
gereceld] ol arak az sayéeda veri i -eren ver.i set
iyil exktiri lyned iaregintempr! mg amedgmirk e k|1 eyratpiérl iommad réir

y a n g & ndumanéveaét neesgpitiile al g € | a pomediksolambau - a | éburikay ak | ak € mén
sonu-dodernesaé éséndan °nemlidir

Or man yangénl arénén tespiti i -in kullanélan g°r
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el de edilen bakarém dejerleri, farkl e cojrafyal
algelayabilmek ¢zere -exitlilik i-eren g°re¢nteél
séenéflandérma bakaréméné arteérabilecejini g°ste
dojruluk orané y¢ksek ol anlaré veya YOLO dekéndeze
daha da arteéereélabilecektir. ¥rnek ol arak, Y OL O\
kull anéel déjéenda daha da bakarél é& sonu-1Ilara ul akeée
Or man yangeénlarénén tespitinde kullanélan veri ¢
i -er mesi durumunda, veri arterémé wuygul anmaseéneée
-al eékmamézda sunul muktur . ¢al ékmameéz, en gel i K
kull anéel mase yanénda, ver.i setl eri czerindeki

gOstermektedir.

Bu al anda yapeéelacak -al ékmal ar én, °neml i doj al e
tespitinde b¢gyéek ©°nemi bul unmaktadéer . Or man yang
toprak kaymal ar éna, can kayeéeplareéna, canl el ar én
a-abil mektedir. Ekonomi k sonu-1|laré da bulunmakt

indirebilecektir.
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Ozet
Hava kirlilifji, sajl ek sorwunlareéna, ekosi stem b
D¢nya @gifu(Wel®),havak i r | isblunfimyoluh a st a kafpkldmarh @ st alin@e& | ar é ,
vecakcijJer kanseri gibi bir dizi sajlék sorununa vy
k°m¢gr ¢ madenl erinin faaliyetl eri de b°l genin hawv
yapélan k°m¢gr -ékarma i kKlemleri sérasénda ortay
sal énarak -evredeki hava kirlilifJini arttermakt
faaliyetleri, solunumyoluh a st al @&k It anra& seagdinm a h at s éyzal yeekl | meageaehn a
sajdcerkunl arénén ortaya -ékmaséna yol a-maktader .
yenelik tekvikler ve destekl er sajlayarak tak |
ol ar ak, Z 0 n g u kodharkkmadenlerimntaardkki i r tl & gevrgseletkileri hem insan
s aj | &@admamekosistemlereiddi zararlar verir. Bu nedenleheminsans aj lheédrjd&k e hr i n
gel eigie kdmirma d e n dialailjiiyet |l eri ni n -evresel et kil eri
koruyacak ©°nl emlertiamké@arl.énmasé b¢gyeék °nem
Anahtar kelimeler:Zongul dak, Hava Kirlilifji, K mg¢r , Kkl i m
Abstract

Air pollution causes health problems, ecosystem degradation and climate change. The World Health
Organization (WHO) states that air pollution can cause a number of health problems such as
respiratory diseases, cardiovascular diseases, stroke and lung cancer. The activities of hard coal
mines in Zonguldak provinadsoseriouslyaffecttheair quality of theregion.Exhausigasesdustand
smokegeneratedduring coal extraction operations in mines are released into the atmosphere,
increasing air pollution in the surrounding area. The activities of coal mines in and around Zonguldak
lead to an increase in respiratory diseases, the spread of diseases such as asthma and the emergence
of general health problems. Many countries in the world are trying to reduce the use of hard coal by
providing incentives and supports for clea@nergy sources. As a result, air pollution and
environmentalmpactsof hard coal minesin Zonguldak province cause serious damage to both human
health and ecosystems. Therefore, it is of great importance to take measures to reduce the
environmental impacts of coal mining activities and protect human health for both human health and
the future of theity.

Keywords:Zonguldak, Air Pollution, Coal, Climate Change, Human Life

GKRKk

Hava kirlilifji, insan etkinlikIleri veya doj al '
bil exki mini dej i Kt i rrnt ¢vses nien svaen hsaayj vl aénj éynaak a nbéintak i z
parti k¢l l erdir. Bu zararl e maddel erin atmosferde
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° neml i rol oynamaktadér. (Ejri, 1997).

Havak i r | itémelpedemlerindebiri, 19.y ¢ z yostdya && ksaam a y islireeidr®a nayi | e Kk me
ile birlikte, °zelli kle denetimsiz ekonomik bg¢yg¢
Ulkeler,s a n ay i |aerkt nmeadslikig tretimve tiiketimlerinia r t & rvetd sitegekontrolsiiz

gaz salénémé da artméxkter. ¥zellikle az gel i kmik
konusunday e | i tketdregored e z a v a nQurki(bu @kelér,teknolojik ve maddia - & dahan

zayéef ol duklareée i-insehZ2gméebulmkank at@l)sada pdahlad e
2030'akadardunyagenelindenavakirleticie mi s y o rbl elsataér rbeklnmektedirTurkiye'deise

°czelli kle 1950'1l erden sonra hézlé n¢gfus art éke,
kull anéméeyla birlikte hava kirlilijini artan bir
vekehirlerin hézlée b¢gyeimesiyle atmosfere sal éna
dengesini bozmuktur (Dursun 1998). Bu sebepl e,
KirliliJini azaltmak i-in etkild@ °nl emlerin ve
-evrenin kor unmakscér uvnamabssébilgiddmant b & B ea(EtikanddAdpar,
1995).Turkiye'dehavak i r 1 i | i Ji, ¢evre ve Orman Bakanléejeée ta
-evresel sorun ol ar ak kabul edil mekte ve sajl e
araktéréel maktadér. Ancak, gelikmik ¢l kel erde yay
-al exmal ar ¢l kemi zde hen¢gz uygul anamamécxkteéer . Bu
daha fazla bilimsel ve teknol ojik altyapéya ih
izl enmesi ve iyilextiril mesi i-in daha etkil:@
sajl ejénén korunmaseé a-éseée22)an hayati ©°neme sahi

MATERYAL VE METOT

Materyal

Zongul dak; T¢rkiyednin Batée KaMgdéniyz2doBP he mpedé
bl gelerinin yer aldéjeé bir kehirdir. Zongul dak'
madencilijin baklamaséyla endg¢strivyel tcalik i h  back
sanayisi vemadencilikfaaliyetlerig e | i k Medent & h akoralrheg z € rvé yaérkaaesisleri,
yeraltél ar é, tari hi konvey?©r sistemlerden ol uka
ocakl ar é, s afnaaryiketinty la @ &loanrgal | kbelikbd endlstriyelg e - nsahipe

ol dugusuer mektedi r20° kker ve ¥zbey

¢al exma al ané olan Zonguldak ilinde aktif ol aral
alanl aréna yakén ol masé ve insan sajléejéené tehdi
yapél méxter.

Metot

Belirtilen konumda yerinde g°zlem yapél méxktér . I
ul akél mékter . kehrin yerlilerinden g°r ¢k al énmé
Bakanliejteanémsti ksel verilerinden yola -éeékeél méxkt ér
SONUCLAR

Zongul dak, T¢rkiye' nin Baté Karadeniz b°lgesind
°neml i bir r ol oynayan, Karadeniz kéyéséna sah
Zonguldak kenti, Glkemizde e me | b aak k elardkibilinmektedir. Zonguldak h a | koéeniir
endustrisininz ar ar |l ar éndan da b¢gyeéek °1 -¢de etkil enmekt e
kazal aré sonucu yakanan °Il ¢mler, yaral anmal ar i
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-ékmak zorundadeéer . ZoRuldakilnh ve gesresindesolsriumyble h @ et al é k1l ar
gorilmektedir.Bu durum, Zonguldak'taginliky a k ameén s ¢r ek | i ol arak Kk©°myg|
olumlu ve olumsuz etkiler ile i- i-e oldujunu g¢g°

Hava Kirlilifi

Hery énrhilyonlarcai n s & @ § mkaydetngesingol acanhavak i r | kiiresel§ s € n ratkisiyle n

daha y¢ksek sécakl ékl arén yakanmaséylkaalbmarsléinkat e
dol ayeéeséyla da daha genik bir alanda etkil.@ ol m
déekaréda soludujumuz havada k¢kegrt dioksit (S02)
ozon (03) gibi kirleticilerin -evre ve sajl ék ¢z
ol ar ak tanémlanabil ir. Hav a kirlilifji, bakta en
kul | aneéel anve motoluéatrlaareggzaz€e mi sy on lkay @ ma dbu munuén dijinya

genelindey ay géndé R02Y).Bayr am,

Hava kirlilijine maruz kal manén yol a-teéejée sajl
a r a syemahinaktaolup, metabolikriskler, beslenmeyéb a jrisker ve sigaradarsonradordinci
S é r a(Gaodzanfar2015).

D¢nyada Hava KirlilifjJi

Hava kirlilifji, d¢enya genelinde °zellikle endg¢st
Ve motorl u takétl ar én egzozlaréendan kaynakl anm:
b°l gel erde hézlée kentlekme ve enerji t¢eketi mind
katl ék bir arteék bkl enmektedir (Atalay, 2020

Cizelge 1 Dunyadaki komur ureticisi tlkeler ve urettiklwer kdmar tretimleri [URL 1]

Kemr iiretimi (milyon ton)

Ulke 4| 20201 ¢ 2019 ¢ | 2018"1 ¢ 20177 ¢ 2018P) ¢ | 20154 ¢ | 201411 ¢ 20138 ¢ | 20071 &

Bl Cin 3,9020 38463 36977 35232 34110 37470 38740 39743 25367

= Hindistan 756.5 7539 7604 716.0 692 4 677.5 648.1 608.5 478.2

W Fndonezya 562.5 616.1 557.8 461.0 4340 392.0 458.0 4746 174.8

B Amerika Birlesik Devietleri 4847 640.8 686.0 7023 6606 8128 906.9 8934 1,039.2

Bl Avustralya 476.7 504.1 502.0 481.3 4928 484.5 503.2 472.8 3939

mm Rusya 399.8 4409 4416 4112 385.4 373.3 3576 355.2 3142

B= Giiney Afrika 2483 258 4 2500 2523 2512 2521 2605 256.3 2694

Il Kazakistan 1132 115.0 1185 1111 102 4 106.5 108.7 119.6 94 4

I Almanya 107.4 131.3 168.8 1751 176.1 183.3 185.8 190.6 2019

= Polonya 100.7 112.4 1224 1271 131.1 135.5 1371 1429 1458

Tirkiye 708 871 839 998 706 584 652 60.4 766

mm Kolombiya 50.6 84.3 84.3 894 90.5 85.5 886 85.5 7y

H Vietnam 48.6 46.4 42.4 381 394 41.5 41.2 4.1 M2

Bl Mogolistan 431 571 546 495 381 245 253 301 92

Pl Sirbistan 398 390 377 400 384 381 298 403 377

I+l Kanada 39.6 50.6 55.0 59.5 60.3 60.7 68.8 68.4 69.4

e Cekya 317 410 438 449 460 462 469 490 626

. krayna 241 261 268 342 418 385 609 848 763
Hava kirlilijine neden olan en °neml:i madde PM2
kirletici madde, havada asél é halde bulunan kat
yakét kull anéménén bir sonucu ol arak ortaya - é&Kk:

y ap ey a Bsredenlghtirunveb o ] gibzd o jfitrédlerdenkolaycagecerelc i | eu Il ®wvéer | ar
canl el a kaétesinignanialgudeetkileyebilirler. Bu sebeplea r a Kk t € dikkatdad rechana s &
gerekeronemlibirf a k't °r d ¢2023)( ki mk e k

Son20y € | odediklebuyukk e hi r & a fetkiekyleilgiliy a p € la & @ khanaNirlaticilerinin

akut ve kroni k etkilerinin literat¢grde °nemli k
kirlilijinin ©°zellikle -ocuklarda akut sol unum
kardi yorespiratuar mor bidite ve mortalitede art
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Hav a ki itgili erkendriayklteeb aniall al®3@ ®Bekika'dakiMeuseVadisi'nde,1947'de
ABD'deki Donora'dave 1952'deLondra’dag e r - e kaimeskemkimyersiyono | a yvé tapogeafik
yapékaymakl anan y¢sgksek PM emisyonlaréna bajl é ol
hava Kkirlilddyaremdktoadérr é(nlai pf ert 1994) . Bu traj
emi syon kontgaelli¢k twd&bkntt &nmi Ekma k é mé tolemierah € n nHavat ér .
k i r I|konitrolUplinyasal sirecleredahil o | ma sbilikté, alinya genelindebircok Ulke, yerel

dizeydeve DinyaSaj ¥elg¢t ¢ ' ngn belirl ediJi kirletici I
uy g ul a n{exketdat-al. 2006).

D¢nyada hava kirlilifji il e m¢gcadel ede de °ncy¢ ol
T Birl eMirmilet]l er ¢evre PUNHER,anB r(lUNENPI)K Mi Il I et ] er
Kurul ukudur . D¢nya genelinde -evre kor yapaa. ve S ¢fr
T D¢nya Sajl ek FsSYysthaydDSKEN)rl ilijJinin sajleéek ¢ze
sajl ejéneé kormamak.i-in °nlemler

9 Avrupa ¢evre Ayanpgé& BEEWKW)}i "nin -evresel durur
raporl amak i-in kurul muk bir ajandeéer. Hava kal.
oynar.

1 Amerikan Cevre Koruma A a r{EPA): ABD'de ¢evrekorumap o | i t i klau katvaernan
uygulayan

feder al bir kuruluktur. Hava kalitesini izl er wve
1 Duinya Cevre Merkezi (WEC): WE C, -evresel s¢rdegrelebi b irl g
iyilexktirmek i-in k¢rlkesrelul oktaumk faaliyet g@°ster
1 Greenpeace:Gr eenpeace, -evre aktivizmi alanéenda f ac
sivil toplum kuruluxkudur . Hava kirlilifji gi bi -

kamuoyunu harekete gegirmeyea | € K € r .

Turkiye@d e Hava KirlilifjJi

T¢e¢rkiye genelinde Ul usal Hava Kalitesi Kzl eme A
Bakanl ejé taraféndan hava kirlilifi politikal ar é
bir kekilde °1-¢1 mesi i -in hava kalitesi Ol - ¢m i

ve partikil madde gibi 6nemli parametreler dl¢ilmektedir. Elde edilen veriler.havaizleme.gov.tr
adresinde kamuoyuyla payl akél maktadeér (URL 2).

'"Hava Kalitesi Kndeksi' ( HKK) , belirli bir b°l ge
Sl kel erin kendi séenér dejerlerine g°re °|-eklend
dayanarakhavak i r | isleinjéif m iacm & @& 1 m @URIE B).eHava Kalitesi K n d g kHsKi Kip ,
bolgedeki havakalitesinin temizlik veya kirlilik derecesinive o | assag étléldgini belirlemede
k ul | &b élduteim Oile 500a r a s& nadean | ommbum skala, Hava Kalitesi K n d g kHKiK )
dej e yikselmesiyldoi r I i kte hava kirlilijinin ve sajleéek
kategorisi belirli bir renkle temsé di | er e k toplumun hava kirlilif7Ji
ul aktéjené kolayca an#)amasé hedefl enmektedir (UR
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Cizelge2 ¢cevr e, kehircilik ve Kklim DejixkikIlif7Ji B
Hava Ealitesi | Saghk Endiye Renkler Anlam
Indeksi Degeri | Seviyelert

0-50 Tvi Yegil Hava kalitesi yeterli kabul edilir ve hava kirliligi
az riskli ya da risk elugturmuyer.
J1-100 Oria Sari Hava kalitesi kabul edilebilir diizeyde; ancak bazi

krleticiler igin, hava kirliligine gol hassas olan
az sayida kizi igin orta diizeyde saghk endiyesi

elabilir.
101-150 Hassas Gruplar | Twruncu | Hassas gruplarda saghk etkileri olugabilir.

Tlrkiye@eisehavk i r | i | i J i il e i1 gili -al éeékxma yapan kurul
T T¢rkiye ¢evre Korufmaviveskél kKkdheE&¥)La il gildi f a
koruma politikal aréné desteklemek ve -evre soru
kKirlilifji gi bi -evresel kyiorinmektealirier a i | gi | i arackter

1 Turkiye Cevrevek e h i rBcaiklai ndukiye®lecevrep o | i t ibkliddyemve @ygudayan
bakl @&ca kurumdur . Hava kirl il i7j yuritmdkte, dengfimlerd el e |
ger-eklektirmekte ve mevzuaté ol ukturmaktadér.

T T¢é¢rkiye ¢evre Ejitéenw Wakdijéei t(iThiR¢E/ )bi I i nci ar t
bir vakefteéer. Hava kirlilifji gi bi -evresel konu
etkinlikleri d¢zeapmamekadée bliaral ékmal ar

1T TEMA Vatkefverienin s¢rder gl ebilir yoneti mini sajl
doj al yakamé korumayé hedefl er. Ayr éca, -evresel
ve bilin-Ii bir «xedlerl de hareket etmeye tekvik

Zongul dak ve Tak K°m¢gr ¢

Zonguldak, Turkiye'nin Karadeniz Bolgesi'nde yer alan ve ulkenin en énemli kémir madenlerine ev
sahiplifji yapan bir kehirdir. Tarih boyunca Kk?©°mg
surecindednemli bir rol o y n a ve€Tkrkiye'ninenerjii ht i yln@grewm&lnablylk& ah & &

sajl améxkt eéer .

Takkomegr ¢, k°m¢greée¢n en yaygén tegrlerinden biridir
kal éntéel arénén milyonlarca yel boyunca yer al t ¢
sonucu ol ukur. Takk°me¢gr ¢, kull anéménda yakeél mas:¢
parti kgl sal enéména neden ol maktadeéer. Bunl ar ar a

oksitler (NOx) ve partikil madde gibi kirleticiler bulunur. Bu emisyonlar, hava kalitesini olumsuz
yonde etkiler.
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. ; \' : l(r‘

Gorsel 1. ZonguldaeciHeykeIi Gorsel 2. Zonguldak Madengin é t €

Os mach® reemi nde, takk°megr éenegn °nemi 1800' |l erin ort
1829'da, Erejli'"nin Kestaneci k°y¢nden gelen ba
K° mg¢r par-alaréyla birlikte Kstanbul'a takénmeé:
incelemelerle kbmiy at ak Vv ar tespife @ i | r(GUrey,i1967).1830ile 1848y € ldraarseé nd a k i
aramavei Kl et me faaliyetl eri hakkénda detayl é& bilgil
Erejli ve Amasra'da ¢retilen "vapur K°o°megrégnegn' K
yapél maséneén ardendan devl et hazinesine sajl e
ger-eklexktirilen i ncel-Amesr rvae adpazseéemldeame’'ltead ek ° g
belirlenmik ve 'havza sé®érl aré' il k kez tanéeml a
Cumhuriyet d°nemine girildijinde maden k°m¢gr¢ h
Zongul dak kenti, yakaméné k°m¢gr ¢retimiyle séeke

Demir-Celik F a b r i Kaaliyetegegmesiyleyeni bir dbnemb a k | a f®d@0ardantibarennifus
arteke ve kent b¢yeée megel ibkankFameikk @sénémr el 964 'Dieen
bdlgedeki kdmdir talebi daha dar t mé kKt ér . Bu dur um, daha fazla ¢r
gel mi ktir .198Ql&ed®'] lizeilikie ® o | Karadenizboélgesindeny o | bimi k gocu
yakanimBeExt-é&,r .hem Zonguldak'ta k°m¢gr ¢retimi, sevk
hem de kentte kozmopol it bir kel t or vV e °©zgeén
bul unmuktur . 1983 vy é Kueumd(ATK)Tkyrulakakbjitén ocbldakbu Kkrtinmae, r ¢,

baj | anhakex TT&ya.b a jArmautcuk, Kozlu, Uziilmez, Karadon ve Amasra Miiesseseleri

ol mak ¢zere bek tane me202%sese bulunmaktadeéer (Apa

Tak k°m¢greéegnegn kull aném alanl aré i se;

1 Termik Santraller: EIl ekt ri k | ret i mi Takk?®me¢gr¢g ter mal sar
Uretimindek ul | anél makt adér . Bu santrall erjretbuhar ¢r et
T I'sénma ve KRwlaar dveakved éendg¢striyel tesislerde €
Bu genellikle k°m¢gr sobalare veya k°m¢grl ¢ kazanl
il Demirve(;elikL"Jretimi:Metalurjide, demir cevheri eri tili
sécakl ekl arda demir cevherini demir vegaparel i k ¢r e

Zongul dak ve Hava KirlilifjJi

K® mg¢r end¢gstrisi, modern teknolojinin temel i hti
veya dolayl é& ol arak atmosfere ©°nemli mi ktarda t
sadece maden Kk - i Lzagarvermeklekalmaz,a y zamanday e r | gererindey ak ay aenl ar a

t ar éamhsaanll ara da meteorolojik kokull ara208@.j1 & ol ar
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Zongul dak, K©° mg¢r end¢gstrisinin merkezi ol masé n
Sanayi tesislerinden kaynakl anan emisyonl ar, k °
atmosferdekirletici maddelerin birikmesine yol a - ma k tBa duwum, Kk e h i splehem yolu
rahatsezl ekl ar é gi bi sajl ek sorunl ar éneén art ma:
azalteél maseé I -in enerji cretiminde daha temiz
tesislerinde filtreleme sistemlerinin gelixktiri/l
yojun ol arak bulunduju ve kolay erikilebilir old
Bu termi k santraller el ekri k ¢reti mi i -in kull a
bir takéem emisyonl ar ort akyuan|l-aérkdaé&r.; Bu emi syonl ar
T Parti kgl Ma dd:e TEewimiylonlsamér all erin takk®mg¢gr ¢
mi ktarda partike¢l madde emi syonl aré sal é@&nmaséna
solunum yolu hastal ekl aréna, aseldbilirm ve bronkit gi
T Keéegkert Di oksit ( SO2a)k k Emi;, s y 0 nyl¢akrsée k mi kt ar da k
santrallerin yakél masé s&lr@amé&m.da at mosfere ke¢gker
T Azot Oksit ( NOXx)TeEmii Ky csmalnarréal | erin yanma i KI ¢
at mosfere sal énér . Bu gazl ar , ozon ol uKumuna k
solunum yolu hastal ekl aplégiira ve akcijer sorunl ar é
T Céevani syohadrmk €ohg ffesiry a k é k & ya @ahdyidksekmiktardac € icaebilir.

Buda hava kirl ilairjtitreir éai ddi derecede

Gorsel 3¢ a t a INeanfikz & G°rsel 4 . -EelikeGotsel 5. BremEnerji Termik Santrali

Santrali Fabri kase

Ayréca Zonguldak ilinde k°m¢gre erikim kolay ol c
ésénmaseéka&l sroibfaervesi st emi ile koPm¢gr vaseétaseéyl a
aylaréenda sécakl ekl arén d¢kmesi il e eésénmada k?©°
arttermexter. Soba ve kaloriferlerin kullanémeée i

maddelerirs a | é n kna & Budushadilir. Bu sistemlergenellikleyanmas € r a ladbanchanoksit,
azot dioksitve partikil maddegibi kirleticileri atmosferesalarlar. Ancak, modernteknolojiler ve
diuzenibak ém il e bu kirleticilerin safyehéméiazhbebel b
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g

Gorsel 6. ZonguldaR ¢, z gMahdllesi GPrsel 7. ZongVaHalttsik Mekr ut i ye

Gorsel 8. ZonguldaR ¢, z g Mahdllesi G°rsel 9. ZongMahallesik Mi t hat p:
Hava kirlilijinin ve -evre sorunlarénén °neml.
Kehrinde seviyel eri ol duk-a y¢ksek d¢zeyl erde
neticesinde Zonguldak ilinde solunum yolu hast al

Havak i r laikIciik§neena s t selampymy e t megiilbircpkh a s t & la § ¢ € mbasnébr d a
-evresel ri sk fakt°Agtdegml EcbbhskallardnéesempO0@d) ar

artabilir ve astéem atajeé riski artabilir. Bron
hast al kirk hadasolusueny ol | & raého B ma seébnrao nkillatrieghnap kabh madana
bulunabilir K OAH i se uzun sg¢grelii hava kirl: il

i Jine maruz
solunum yoll arénén daral gB823.éna neden ol maktadér

TARTI kMA ve SONUC¢

Kémdarlutermiksantrallerin k | e tsiélr ra@rtayn- déaketkiler, hava,suvetoprakk i r Ibuyiik J i

aték miktarl ar e, suyun akéré kull anéme, céva sal
ve i klim ¢gzerinde zararl e etkilerlkei rilliilkikiilniedivre
gazl arénén artmaséna yol a-arak i klim deji«kikl:@
katkée k°m¢grl ¢ termik santrallerden gel mektedir.
d¢zenli ol arak hava kal it esyiap@ell-nganhléedréir .ve t opr ak
Zonguldak'tey a K a ynasna 13 la & ve@ljpsistens a ] & € § € &domdirana d e n eekdmiirflen
enerji ¢retimi ciddi bir tehdit olukturur. Ener]
yané séra yeni istihdam alanlaré yaratmayeé, -evl
sajl ejéne korumayé hedefl eyen ©°nemli bir adémdei
-evre kalitesinin aypymamakts&aema. kritik bir rol
Bunun yanénda hava kalitesinin geliktiril mesi [
kull anél an filtrel eme Ve ar ét ma sistemlerinin
takemaktader. Ayr éca, fosil yaket ol an t akk©°mg
kaynakl aréna ge-ikin tekvik edil mesi, hava kali't
birlikte, Kehir - ulakém politikalarénén g°zde

aracemi syomlzaarl@amdmasénda kr i madlka Wiar droglal gy a yad thii l
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sistemlerine ge-ik hava kalitesini artterabilir.
i yilexktirmek i -olabilir, gginkikbitki értislbhavak isrt |r izdaliejgkapasitesine
sahiptir.Sonolarak,havak al i t esi nin s¢r ekl i izl enmesi ve dej e
sajlayarak alénan °nlemlerin e@tylgiuhlainmasieyda] €nlneé
hava kalitesinde kal éecésabjilrankaebkiillidre. bel i rgin ivyi
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Abstract

Energy crises also bring an increase in "polluting" fossil fuels such as carbon, bituminousasands

fuel oils, resulting in an increasein CO2 emissionsin the atmosphereln the frameworkof this
planetaryflow of the problem manycountriesandinternationalorganizationshavetried in recent years

to search for appropriate instruments to adapt development to the preservationesfvitenment.

Oneof theseinstrumentsavailableto achievethis objectiveis the evermorefrequent use of renewable
energy sources, through the use of biomass, wind, solar, water and geothermal whstggre able

to guaranteea greaterenvironmentaimpact,andlessemissionghanthat producedrom natural fossil
resourcesFor this, sourcescausesand methodgor reducingwaste, recyclingt to the maximumand
replacing traditional methodologieswith advancedmodern ones mustbe examinedin detail to
eliminate the continuouscontaminationof our environmentand the discovery of effective ways of
obtaining useful products from them. These impacts go through energy security questions (dependence
on imported energy sources), through economic issues (increasing energy prices), to energy
sustainability issues (minimum ecological impacts, and imgattie living environment)lt is for this
reasonthat mostengineeringstructurescollective sociabnd political communitiesare committecto

greater supportfor alternative energysources, whichs why it is the object of numerousstudiesto
providethe bestquality resultsand information, which require as much with less capital investment
and as few procedures and protocols thmabtect specific alternative energy scenarios. Some
important conclusions can be summarized as: Energy recovery can be realized through technological,
biological, thermal and chemical transformations; Efficient strategies must be built to exploit the
energy potential of agroforestry biomabsoughthe necessarynvestmentsAn up-to-dateanalysisof

the engineeringstructureof biomass processing in pilot plants is necessary, as well as the support of
the energy biogas plant; Frothe seriesof testsperformedandtheresultsachievedthe needfor data
managemendrises, as well as lessons for the practices to be followed. In the technical and scientific
aspect, we have considered it necessary to learn and use new computer methods of modeling and
simulation of efficient processes, for their optimization for clean (gremsergy.

Keywords: Sustainable development, alternative energy, bioenergy, ecosystems, waste in forests,
agriculture, and pasture areas

1. INTRODUCTION

The current renewable energy systems used in Albania are:

1 Hydropower: Hydropower accounts for 95% of Albania's total electricity generation capacity,
makingit heavily reliant on this single renewable source .

1 Albania has over 2,100 MW of installed hydropower capacity, with the potential to expand this to
over 4,800 MW by030.
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1 Solar PV 1: Albania has significant solar energy potential, with some of the highest sunshine
hours per year in Europe. Solar PV capacity is currently very low, at only 3 MW installed, but has the
potential to reach over 2,300 MW B930.

1 Wind: Albania has abundant wind resources, particularly in the coastal south and far north, with a
technical potential of over 7,400 MW and the country currently has no operational wind power
capacity, and only plans to develop 50 MW2®p0.

1 Albaniahasasmallamountof bioenergycapacity,aroundl MW, butthe economigpotentialcould

reach 86 MW by 2030. Albania's renewable energy mix is currently dominated by hydropower, with
untapped potential in solar and wind power that the country is aiming to develop in the coming years
to diversify its energgources.

The challenges faced by Albania in transitioning to renewable energy include:

1 Overreliance omdydropower:

q Lack of Diversification:

| LegalandRegulatoryChallenges:
q InvestmenandFinancingBarriers:
| Environmental Concerns:

Albania: Primary Energy Mix By Source
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Figure 1 Primary energy mix by source

Addressing these challenges will be crucial for Albania to successfully transition to renewable energy,
enhanceesnergy security, reduce environmental impacts, and achieve its renewable energy integration
targets.

Energy crises also increase the use of "polluting" fossil fuels such as carbon, bituminous sands, and
fuel oils, resulting in increased G@missions in the atmosphere.

A One of these instruments available to achieve this objective is the ever more frequent use of
renewable energy sources, through biomass, wind, solar, water and geothermal energy, which can
guarantee a more significant environmental impact and less emissions than that produced from natural
fossilresources.

A For this, sources, causes and methods for reducing waste, recycling it to the maximum, and
replacing traditional methodologies with advanced modern ones must be examined in detail to
eliminate the continuous contamination of our environment and discover practical ways of obtaining
valuable products frorthem.
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A These impacts go througinergy security questiongdependence on imported energy sources
economic issuegincreasing energy prices), ardergy sustainability issuegdminimum ecological
impacts andmpact on the living environment).

A 1t is for this reason that most engineering structures and collective social and political
communities are committed to more significant support for alternative energy sources, which is why it
is the object of numerous studies to provide the best quality results and information, which require as
much with less capital investment and as few procedurespastdcols that protect specific
alternative energy scenarios.

What are Alternative Renewable Energy Systems in Albania

The alternative renewable energy systems in Albania, as outlined in the provided sources, include:
Solar Energy (Photovoltaic), Wind Energy, Biomass Energy, Biogas, Biodiesel

Biomasi energy

&

Hydropower ™% .
'--% Solar energy

energy

Wind energy == "> Geothermal energy

‘. LS

5 1=

1|

Figure 2 Alternative Renewable Energy Systems

These forms of alternative energy production have been considered for their potential in Albania, with
technological considerations provided for the application of each in the Albanian territory. These
systems offersustainable and environmentally friendly energy solutionghat can contribute to
reducing the country's dependence on traditional fossitbiastd energy sources and enhance its
energy security and sustainability.

Current status of biomass energy production in Albania is:

Biomass is one of the most used sources of energy in Albania, mainly in the form of firewood,
combined with some shrubs and agricultural waste.

However, Albania's current use of woody biomass exceeds the annual forest growth increment by
46%.This indicates an unsustainable use of forest resources for energy purposes.

The waste of biomass from the agricultural sector is not widely used and is usually destrsited on
rather than being utilized for energy production. The use of biogas is underdeveloped in Albania,
despite the available resources from the agricultural and livestock sectors. The majority of the heating
equipment used in Albania, such as stoves and chimneys, are old and inefficient, with heat losses of up
to 4050%. The use of highfficiency local heating systems with radiators is underdeveloped. Energy
crises also bring an increase in "polluting" fossil fuels such as carbon, bituminous sands and fuel oils,
resulting in an increase in CO2 emissions in the atmosphere. In the framework of this planetary flow of
the problem.
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One of these instruments available to achieve this objective is the ever more frequent use of renewable
energy sources, through the use of biomass, wind, solar, water and geothermal energy, which are able
to guarantee a greater environmental impact. less than that produced from natural fossil resources. For
this, sources, causes and methods for reducing waste, recycling it to the maximum, and replacing
traditional methodologies with advanced modern ones must be examined in detail to eliminate the
continuous contamination of our environment, and the discovery of effective ways of obtaining useful
products from them. These impacts go through energy security questions (dependence on imported
energy sources), through economic issues (increasing energy prices), to energy sustainability issues
(minimum ecological impacts, and impact on the living environment).

O

38,

Flgure 3. Shares of Energy from Renewable Energy Sources in Albania (source: EUROSTAT and ECS |

What are the challenges faced by Albania in commercializing alternative energy technologies? The
challenges faced by Albania in commercializing alternative energy technologies include: Overreliance
on Hydropower: Lack of Policy Support: Legal and Regulatory Barriers; Financial Constraints: Public
Awareness and participation.

It is for this reason that most engineering structures, social and political collective communities, are
committed to greater support for alternative energy sources, which is the reason for which it is the
object ofmanystudiesto providethe bestquality resultsandinformation,which requireasmuchwith
lesscapital investment and as few procedures and protocols that protect specific alternative energy
scenarios.

Some important conclusions can be summarized as: Energy recovery can be realized through
technologicalpiological, thermal and chemical transformations;

Efficient strategies must be built to exploit the energy potential of agroforestry biomass through the
necessary investments;

An up-to-date analysis of the engineering structure of biomass processing in pilot plants is necessary,
aswell as the support of the energy biogas plant;

From the series of tests carried out and the results achieved, the need for data management arises, as
well as lessons for the practices to be followed.

In the technical and scientific aspect, we have considered it necessary to learn e use
computermethodsof modelingand simulationof efficient processesor their optimizationfor clean

(green)energy.
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Final Energy Consumption and GDP Projectsions 2014-2030

| |

e

FlgUI’e 4 inal Energy Consumption ond GDP Projections

2014-2030 (incl. real final energy consumption and GDP from 2014

Someexamples of alternative renewable energy systems include:

A Solar Energy: Harnessingthe sun's light and heat through solar panels or solar thermal
systemsto generate electricity or heat walt8r

A Wind Energy: Using wind turbines to convert wind kinetic energy into electricity, providing a
clean and reliable source pdwerl3.

A Hydro Energy: Utilizing the power of moving water in rivers, oceans, or tidal currents to
generate electricity through hydroelectric power plants or tidal ptusgined.3.

A Geothermal Energy. Harnessing the natural heat from the Earth's core to generate electricity
through geothermalowerplantswhichcanbeparticularlyeffectivein areasith significantgeothermal
activityl12.

A BiomassEnergy: Convertingorganic matter suchas wood, agriculturalwaste,or evenlandfill
materialsnto energy through combustion, anaerobic digestion, or gasifidation

A Hydrogen Energy: Producinghydrogengasfrom surplusrenewableenergysourcesand usingit
asaclean energy carrier for transportation, power generation, or industrial applications.

These alternative renewable energy systems offer cleaner and more sustainable alternatives to
traditional fossil fuels, contributing to a reduction in greenhouse gas emissions and a more
environmentally friendly energy landscape.

The benefits of using alternative renewable energy systems include:

A Lower Carbon Footprint: Alternative energy sources have a much lower carbon footprint
compared to natural gas, coal, and other fossil fuels, contributing to reduced greenhouse gas emissions
and environmental preservation.

A Renewable and Sustainable: Renewable energy systems rely on sources like wind, solar, hydro,
and geothermal power, which are naturally replenished and will not run out, ensuring a continuous and
sustainable energupply.

A Environmental Protection: Utilizing renewable energy helps protect the environment by reducing
pollution, conserving natural resources, and promoting cleaner air and water quality, leading to
improved public health and mitigating climateange.

A CostEffectiveness: While there may be higher upfront costs for renewable energy systems, they
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offer longterm savings, with solar and wind power becoming the cheapest sources of electricity in
many regions, making them a financially viable and competip®n.

A Job Creation: The shift towards renewable energy sources has led to the creation of new job
opportunities, with renewables employing more people than fossil fuels in some regions, contributing
to economic growth and sustainablaployment.

A By embracing alternative renewable energy systems, societies can benefit from cleaner, more
sustainable energy sources that not only reduce environmental impact but also offer economic
advantages and job opportunities, ultimately contributing to a more sustainable and fesifient

As for the renewable energy in Albania, it can be presented an overview of renewable energy sources
in Albaniaasfollow: PrimaryRenewabld&nergySourcesBiomassgeothermalhydropowersolar,and

wind energy; Energy Sources in Albania: Mainly relies on hydropower plants, with potential for solar
and wind energy;Solar Energy Potential: Albania receives -2X00 hours of sunshine annually,
leading to great potential for solar energy production; Wind Energy Potential: Albania has enormous
potential for electric energy from wind power, with good wind speeds in araag.

Recent Developments: Completion of the 140MW Karavasta solar power plant and plans for a 100
MW solar power project in Durrés area, and the current percentage of renewable energy in Albania's
electricity production is approximately 95%. The Albanian government has implemented several
policies to promote the development and use of renewable energy sources in the country.

Some key conclusions and recommendations regarding alternative renewable energy systems for
sustainable development using information technology applications in Albania:

Conclusions:

Albania's renewable energy mixdarrently dominated by hydropower, which accounts for 95% of its
electricity generation capacity. However, this heavy reliance on hydropower makes the energy system
vulnerable to climate change impacts and droughts.

1. Albania has significant untapped potential in other renewable energy sources, such as solar, wind,
and biomasshut the developmentind commercializatiorof thesealternativerenewableechnologies
havebeen limited.

2. Informationtechnologyapplicationscanplay a crucialrole in improvingtheefficiency, reliability,
and sustainability of renewable energy systems in Albania, through monitoring, control, data analytics,
grid integration, and energganagement.

3. Despite the policy and regulatory frameworks in place, Albania faces challenges related to
investment barriers, lack of public awareness, and environmental concerns that hinder the wider
Transition to Renewable Energy: Albania aims to integrate 54.4% renewable energy into its final
energy consumption by 2030, as part of its National Energy and Climate Plan. Recent initiatives
include diversifying energy sources through investments in wind and solar power generation, with the
installation of new solar panels and wind power projects. The country has made progress in renewable
energy, with a 140 MW solar plant cominglinein late 2023and plansfor the Skavicahydropower
plant.Policy CommitmentsandTargets:

Albania is committedto increasingthe shareof renewableenergyto 52% in grossfinal energy
consumption by030,asperthe EnergyCommunityTreaty. The countryneedgo capprimary energy
consumptiorand final energy consumption by 2030 to meet energy efficiency targets. There is a focus
on promoting energy efficiency, with measures like local energy efficiency action plans and building
requirements being implemented
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Challenges and Opportunities:

Albania faceschallengesin diversifying its energy mix, overcomingoverrelianceon hydropower,

and meeting stringent emissions targets for full decarbonizationby 2050. The country has
opportunitiesto develop solar, wind, biomass, and geothermal energy sources due to its favorable
geographic position and renewable energy potential. In conclusion, while Albania has made strides in
renewable energy development, there are challenges to overcome, such as diversifying energy sources,
improving energy efficiency, and addressing environmental impacts. The country's commitment to
renewable energy targets atite potential for alternativeenergysystemspresentopportunitiesfor
sustainablelevelopmentvith the integration of information technologpplications.

Recommendations:

Diversify Albania's energy mix by actively promoting and incentivizing the development of solar,

wind, and biomass energy systems to reduce the overreliance on hydropower.

1. Strengtherthe legal and regulatoryframeworkto provide clear, consistentand supportive

policies for the commercialization of alternative renewable energy technologies, including
streamlining approval processes and providingncialincentives.

2. Investin the integrationof informationtechnologyapplicationsacrossthe renewablesnergy

sector, including monitoring, control, and optimization systems, to enhance the efficiency and
reliability of thesesystems.

3. Implement comprehensive public awareness campaigns to educate and engage citizens on the
benefits of alternative renewable energy systems, and build a skilled workforce to support the growth
of thesetechnologies.

4, Ensure robust environmental impact assessments and monitoring mechanisms are in place to
address the concerns related to the development of renewable energy projects, particularly small
hydropower plants.

5. Explore opportunities for regional cooperation and knowlestgging to leverage best
practices and innovative solutions for advancing alternative renewable energy syitbagim
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Abstract

Thelow diversity of energy production methods in Albania (only hydro and thermal energy) has led to
a continuous lack of meeting the demands of consumers. Thus, starting from the data of the National
Energy Strategy, published by the Ministry of Industry and Energy, the total amount of electricity
produced in Albania is about 87% of total which was produced by hydropower plants and a small
amount was produced by thermal plants. To meet the country's electricity needs, it is needed much
more to be produced by other sources to be used suébrban waste,it can be seenthe ever
increasingtrendof theamountof urbanwasteat thecountry level, accompanied by the increase in their
amount per inhabitant?Timber: based on the data obtaindem the draft of the National Energy
Strategyfor the years2006 - 2020it was notedthat the consumption of wood in our country has
decreased compared to the years 90s, when many of the Albanian households began to use electricity
not only for heati ng, but al so for ot her fami |l
agricultural residues, which could be used as biomass for bioenergy to be produregossible
residues after cereals cultivation (wheat, corye and barley). Potatoesand vegetablesare also of
particular importance;AAnimalwaste: thenumberof livestockwith a high potentialfor organicwaste
production(cattle,cows,ungulates) althoughasbeendecreaseaausingthe total amountof organic
wasteand the drop in theoretical energy potential. The increase in the number of farms and their
capacities in the breeding of pigs and poultry on the other Heaagl affected the increase in the
potential of biomass for bioenergy production, since they produce a certain amounts of organic waste
per day. The main goal of our study was to generaly analyze the theoretical bioenergy potential
obtainedfrom the agreagricultural and livestock residues of the Korca district. The initial degae
obtainedfromtheinformationsourcesof the Ministry of Agricultureand Rural Developmentwhile the
calculation of the amount of waste was based on simulatiocedureslt is a well-knownfact that

biogasis a combustiblggas,whichis releasedduring the fermentation process of all types of biomass
being produced in biogas production plantgjereorganic waste or even energy plaat® used as

raw material for fermentation, or anaerobic digestion of the fermentable waste containing biomass,
such as sewage sludge, biological waste or food waste, organic fertitimeranimal waste, unusable

waste of fruits, vegetables and greens, as well as ep&agis.

Keywords bioenergy, biomass fermentation, biogas production, methanogenesis, operating cost

Introduction

The growing population, raising per capita energy consumption rate, and increasing atmospheric CO2
levels set the stage for the current global energy challenges. This introductory chapter is aimed at
providing a context to better appreciate the i
population growth, and the evolution of the energy utilization natewill explore the trendof
atmospheric€O2levels,makea casefor the developmenbf renewableenergysolutions, anctonsider

market and economic forces that affect the adoption rates of eéaehgylogies.
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Bioenergy, a sustainable solution

Bioenergy is renewable energy derived from biomass. Biomass is defined as biological material which
is directly or indirectly producedby photosynthesisExamplesare wood and wood residues, energy

crops, crop residues, and organic waste/residuesifrdustry,agriculture, landscape management and
households. The biomass is converted to solid, liquid or gaseous fuel which can be used to produce
heat and/or electricity, or can be used as transport fuel. Bioenergy is the main source of renewable
energytoday,contributing to energy used in power generation, heat for industry and buildings, and for
transport. International Energy Agency (IEA) modelling indicates that modern bioenergy is an
essential component of the future low carbon global energy sytgtobal climate change
commitments are to be met. Growth of bioenergy in global final energy consumption by sector,
according to the IEA Net Zero by 2050 scenario (data source: IEA (2021) Net Z206®y

Some key features of bioenergy are as followgilablen o w ; A Apepriergyc abl e
sectors(electricity, direct heat, transport); A R e a thtedragedwith existing infrastructure;

AStorablei it can support expansion of intermittent r
when linked to Carbon Capture & Storage (CCS): BECCS ((Xi®; Bioenergy contributes to
climate change mitigation when: A BiomassA is gr

Convertedo energyproductsefficiently; A U stedisplaceGHG-intensivefuels.

1.1. How bioenergy contributes to a sustainable future Eevidencethat currentratesof resource
consumption have already resulted in negative and potentially irreversible impacts on the planet, a
pattern that is set to continue. Overshoot of the planetary boundaries is, causing climate change and
biodiversity loss and will ultimately halt and reverse human progress. No more fossil resources, and a
circular use of minerals/materials, and the utilisation of regenerative/ renewable resoureesrgynd
Resource utilisation will need to be improved and the carrying capacity of the planet respected.
Bioenergy is one of the important and necessary elements in combating climate gtigmgeergy

security having again become a critical issue, bioenergy is able to improve the resilience of societies
around the globe by providing greenhouse gas emission reductions, regionalsepgigyncome to

rural communities, and energy systitawibility.

Strategic view on biomass and bioenergy as it is shown in the fig.1.

GLOBAL BIOENERGY SUPPLY IN THE IEA
NET-ZERO BY 2050 SCENARIO
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Figure 1. Transition to renewable carbon, circular material use, and green hydrogen
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Urgent need to achieve sustainability. Paradoxically, however, the pressing need to open avenues to
sustainability is at odds with ambitious biodiversity targets.

Renewable carbon: Sustainable biomass can be a substitute fofuelssih a number of difficulto-
decarbonize sectors such as transport and industry.

Renewable andustainablebiomass, as fossil resources continue being phasedlioetmaximum

impact of renewable carbon avenues wilhwever,be limited by the overall availability of biomass.

A recent example of the role of biomass in a net zero emissions European Union (EU), indicates that
under current policy plans, pathways of biomass for material and energy use would reqLO@Y40

more biomass than is likely to be available in Europe. In its final, the report urges EU policymakers to
carefully consider biomass use in the context of its highest value; which includes a proposal to amend
the Renewable Energy Directive to cover the cascading use of biomass. The cascade chain would
allocate highquality woodybiomassfirst to long-lived products,suchas building materials,thento
refurbishmentand eventually to reuse and recycling, before ending up in an energetic use. Residues
(low quality) from biomass processing (e.g., dust from sawmilling) can be used for direct energetic
conversion.

Circular bioeconomyMoving towards more integrated biorefineries production models. Biorefining

in a Circular Economy,highervalue applicationsof biomass Circular productdesign, recycling, and
cascading are marked by large research gaps. Recent research identifies implementation policies and
regulations, costs, and the current small size ofbbiged markets as kehallengedor a CBE. New
pathwaysuchas hydrogenor a cascadingsystem,as other existing biomass usages might be more
sustainable (in terms of net GHG emissions savings). Social aspects, cascading,circular product design,
and aspects related to product use are especially underrepresented. In 2020, renewable electricity
generation rose by 7%, with wind and solar PV technoldg@gsthemaccountingor almost60%of this

increaseHowever,accordingtothel EA6s Ne't Zero Emissions by 2050

power deployment as a whole still needs to expand significantly to achieve Net Zero Emissions by
2050. This pathway would require growth, from a share that is presently 27% of power generation, to a
share of more than 60% by 20&lppose current generans con nue to extract and consume fossil
energy resourcedtoday'srates.The most significant risk, in the short or medium term, in addition to

the depletion ofuchresourceswill beirreversibledamageo today'sandfuture environmentTheuse

of fossil resources, formed over millions of years, has allowed the achievement of an unparalleled way
of life. Industry, trade and services have developed thanks to machines powered by the energy
produced by such fuels. Energy crises will also increase "polluting" fossil fuels such as carbon,
bituminous sands and fuel oils due to increasing CO2 emissions in the atmokpbensideration of

this flow of the problem, many countries and international organizations have tried in recent years to
search for suitable instruments to adapt Development to preserve the environment.

To achieve this objective is the eweiore frequent use of renewable energy sources, mainly through
biomass,wind, solar, water and geothermalenergy,which can guaranteean environmental impact
smallerthanthatproducedrom naturalfossil resourcesln this framework,a morefruitful contribution

is required for the Identification and evaluation of these current resources of the country with
renewable origin, as well as bringing to life efficient modern methods for the development of new
technological and engineering processes suitable for the conditions cbuhey, which leadin a
tendentiousnannerttowardsthe optimaluseof alternativeenergysources.

Nature developsperfects and balances its resources, becoming an inexhaustible energy source only
through cycles and recycling. Implementing strategies to combat the consequences of teeoépid
fossilfuelsastheprimaryenergysourceis essentialln additionto amethodfor energy conservation and
reduction of energy consumption accompanied by increased efforts for an intefiigeem of
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transmissionand distribution of the producedenergy,using renewableenergy sources is the most
logical solution to thigproblem.

Defining bioenergy and its significance in the context of renewable energy.

Highlight the global shift towards sustainable energy sources and the role bioenergy plays in this
transition. Primary Sources of Biomas®iscuss the primary sources of biomass, such as plants,
agricultural residues, and organic waste. Explain how these sources can be converted into energy
through processes like combustion, gasification, and anaerobic digeSgoondary Sources of
Biomass:Next, elaborate on the secondary sources of biomass, includipgpthycts fromindustries,

forestry residues, and energy crops. Emphasize the potential of these sources in contributing to the
bioenergysector WasteResidues, and Byroducts:Address the utilization of waste, residues, and by
products in bioenergy production. Highlight the importance of efficient waste management and the
role of bioenergy in reducing environmental pollution.

SideEffectsand Mitigation: Acknowledgethe potentialside effectsof bioenergyproduction,such as
land use changeand competition with food production. Discuss mitigation strategies,including
sustainable land management and the use of advgatewlogies.

Biomass is a renewable and sustainable energy sourerived from plant and animal waste, and it
offers several benefits for energy production:

Widely available: Biomass is an abundant resource, with organic materials such as garbage, wood,
and manure being constantly produced by various industries.

Carbon neutral: Biomass releases the same amount of carbon into the atmosphere as was absorbed
by plants during their life cycle, making it a carbogutral energy source.

Reducedossil fuel reliance:Biomassenergycan help reducethe overrelianceon fossil fuels, asit is
cheaper to produce and can be generated from various sources.

Economic benefits: Biomass production can add a revenue source for manufacturers and producers
of waste, as they can sell their waste for biomass energy production.

Less waste in landfills: Burning solid waste for biomass energy reduces the amount of garbage
dumped in landfills, decreasing landfill disposal costs and the need for land.

Greenhousgjasemissionsreduction: The use of biomassenergyhasthe potentialto greatly reduce
greenhouse gas emissions, as burning biomass releases about the same amount of carbon dioxide as
burning fossil fuels but with a smaller overall impact on clinchatnge.

Cleaner environment: Biomass energy helps clean the environment by converting waste into energy,
reducing the amount of waste that ends up in water resources and harming ecosystems.

Job creation and economic growth: Biomass and biofuel production can create new domestic business
and job opportunities in agriculture, manufacturing, and other key service séitmrgss is a
renewable energy source that comes from organic materials produced in a renewable manner.
There are different types of biomass fuels, including:

0 Woodyfuels:Woodwastes of all types make excellent biomass fuels and can be used in a wide
variety of biomasstechnologiesDifferent typesof woody fuels cantypically be mixed together as a
common fuel, although differing moisture content and chemical makeupaftact the overall
conversion rate or efficiency of a biomassject.
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Animal waste:Animal wasteis anothertype of biomassuel that canbe usedto generateenergy.It
includes manure from livestock, poultry litter, and other organic wastednomal production.

' Municipal solid waste (MSW): MSW is also a source of biomass fuieicludes organic materials
such as food waste, yard waste, and paper products.

[1Agricultural crops and waste materials: Agricultural crops and waste materials such as corn,
soybeans, sugar cane, switchgrass, woody plants, and algae can also be used as biomass fuels.

. Forestry residues: Forestry residues such as tree branches, bark, and sawdust can be used as
biomass fuels.

Industrial and municipal waste: Industrial and municipal waste of biological origin can also be used
as biomassfuels. Biomasscan be convertedto energythrough various processesincluding direct
combustion, thermochemical conversion, chemical conversion, and biological conversion.

How is biomass different from other renewable energy sources?

Biomass is a renewable energy source derived from plant and animal waste, and it diffethé&mom
renewable energy sources in several ways:

1 Source Biomassis derivedfrom organicmaterials,suchas plants,algae,and waste,while other
renewable energy sources likelar,wind, and hydroelectric power come from natural,-depleting
resources.

I Carbonneutrality. Biomasss carbonneutralbecausé releaseshesameamountof carboninto the
atmosphere as was absorbed by plants during their life cycle. In contrast, other renewable energy
sources, such as solar and wpmver,do not release carbon into the atmosphere.

Wide availability: Biomass is a widely available resource, as organic materials are prolduced
various industries and can be grown on land that is not suitable for other crops.

Environmentabenefits Biomasshelpsreducegreenhousgasemissionsgcontributesto a cleaner
environment by converting waste irgnergyand can create biofertilizers and other products.

Economic benefitsBiomass production can create new business opportunities in agriculture,
manufacturing, and other key service sectors, and it can add a revenue source for manufacturers and
producers of waste.

Flexibility: Biomass can be used for various applications, including energy production,
transportation fuels, and products that would otherwise be made fronfiessil

How can primary and secondary biomass be used in complex energy systems? Biomass casbe used
asourceof energyin complexenergysystems.Biomasscanbe burneddirectly for heator converted to

liquid and gaseous fuels through various processes. Direct combustion is the most common method for
converting biomass to usefehergy.All biomass can be burned directly for heatimgjldings and
water,for providingindustrialprocessheat,andfor generatingelectricityin steanturbines.Biogascan
beusedo produceelectricityand/orheat.lt canalsobefedinto natural gas grids or distributed to filling
stations for use in dedicated or dfizl vehicles. Biomass can lm®nverted into solid or liquid
secondary energyarriers

The use of biomass, particularly sugarcane bagasse, for cogeneration (CHP) and irahregstic,
and district heating continues to expand.
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1. Materials and Methods

1.1  How can biomass be&onverted into liquid fuels

Biomass can be converted into liquid fuels through various processes, including thermochemical
routes and biochemical processes (Fig.2). Some of the most common methods for converting biomass
into liquid fuels are:

Biomass
(Lignacellulosic
and algae
N PR
Biochemical | Hydrathermal
CONVersion COnversion

Pretreatment Gasification

Hydrolysis

Biofuels (bioalcohols, i
iogas

Figure 2 Diagram othe thermochemical routeandbiochemical processes

9 Pyrolysis: In this process, biomass is heated rapidljigit temperatures (5009G00°C)in an
oxygenfree environmeniThe heat breaks down biomadsto pyrolysisvapor,gas, ancthar.Once the
char is removed, the vapors are cooled @rlensechto a liquid "biccrude”oil.

Thermochemical
CONVersion

Gasification/ || . .
[Co-gasuficalion ]L Liquefaction ]

Tar ) Bio-oil | [ gas Char

Fischer-Tropsch
calalysis

[ Fermentation ] [

J [ Combined heat-power ]

[ Gasification: This process involves heating biomass to more than 700°C (1,300° F) with a
controlled amount of oxygen. The molecules break down, producing synthesis gas (or syngas), a
mixture that consists mostly of carbon monoxide layatogen.

[ FischerTropsch (FT) process: Carbonaceous material is gasified, and the gas is processed to make
purified syngas (a mixture of carbon monoxide and hydrogen). Fis$eherTropsch polymerizes
syngas into diesetange hydrocarbons.

[ Catalyticfastpyrolysis: In this approachgcelluloseis heatedo 500°Cin lessthanonesecondn a

chambeto breakapartthe moleculesThe catalystformschemicalreactionghatremoveoxygen bonds
and form carbon rings. After the reaction takes place, gasoline is formed alonga#éttcarbon

dioxide, and carbomonoxide.

Biomassto-Liquid (BtL) process:This multi-step processproducessynthetichydrocarbonfuels
madefrom biomassvia athermochemicatoute.The processangasifyandutilize the entireplant, and
the carbomeutral biochar can be further converted into ethylene or ethanol with hydrogen generated
from renewable electricity or used for carbon sequestration. These methods enable the prafduction
variousliquid biofuels,suchasethanol biodiesel anddrop-in fuels,which canhelp meet transportation
fuel needs and reduce greenhouseegaissions.

2.2. What are the different types of biomass that can beonverted into liquid fuels

Biomasscanbeconvertednto varioustypesof liquid fuels,includingethanolndbiodieselwhich
represent the first generation of biofuel technology (Fig.3). {yereration biofuels can beadefrom
wastes, cellulosic biomass, aralgaebasedesources.
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Fischer—Tropsch products q
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Figure 3 Fuels, which can serve as petroleum substitutes in existing infrastructure.

Biomass, in the context of energy production, refers to matter from recently living (but now dead)
organisms used for bioenergy productitiincludes various types of organic materials, such as wood,
wood residues, energy crops, agricultural residues (e.g., straw), and organic waste from industry and
households.

The main types of biomass that can be convertediquin fuels include:

Wood and wood residue¥/ood is the largest biomass energy source today and can be used as a fuel
directly or processed into pellet fuel or other forms of fuels. Energy crops: Other plants, such as maize,
switchgrass, miscanthus, and bamboo, can also be used as fuel (Fig.4). Agricultural and forest
residues:

Gas Burnerj'g B Process heat, space
o /Boiler heating, and water heating
c Electricity
Combined heat and power

Biogas Storage

Biogas Cleaning

Feedstock

Pre treatment
s«:mmni Chopping, Mixing) Digester ~ Byproducts

Figure 4 Schematic diagram of different usage of biogas after its production.

These include residues from agricultural and forestry activities, sustraag stalks, and branches.
Municipal solid waste: Organic waste from households and industries can also serve as a biomass
feedstock foenergyproduction.

Biomass can be converted into solid or liquid secondary energy carriers, such a$ FHeplseh (FT)
diesel, wood-based ethanol, and methanol. The use of biomassfor energy productionis a key
component of renewabbmnergywith the potential to assist in climate chamgjggation.

2.3. What are the different methods of using biomass for energgroduction

Biomass can be converted to energy through various methods, broadly classified as thermal,
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chemical, or biochemical.
The different methods of using biomass for engngpduction include:

' Direct combustion This is the most common method for converting biomass to useéngy. All
biomasscanbe burneddirectly for heatingbuildingsandwater, for providing industrial process heat,
and for generating electricity in steannbines.

Thermochemical conversioThis method involves heating biomass to high temperatures in the
absenceof oxygento producesolid, gaseousandliquid fuels. Thermochemicatonversion includes
processes such as pyrolygiasification, andiquefaction.

Chemical conversion This method involves the use of chemical reactionsto convert biomass
into liquid fuels, such as biodiesel and-oit

Biological conversion This methodinvolves the use of microorganismgo convertbiomassinto
liquid and gaseous fuels, such as biogas and ethanol.

1 Cofiring: This methodinvolvesthe combustionof biomasswith fossil fuels, suchascoal, in
existing power plants.

1 Anaerobicdigestion This methodinvolvesthe decompositiorof organicwastematerial,suchas
animal dung or human sewage, by anaerobic bacteria to produce methane and other byproducts that
can be used to generatectricity.

The different types of biomass that can be converted into liquid fuels ifEigds):

Ethanotl Ethanol is a renewable fuel that can be made from various plant materials collectively known
as "biomass." It is used as a blending agent with gasoline to increase octane and reduce emissions.

b
Alcohol
Fuels

Landfill
Gas

Crops @===""
Figure 5 Different Renewable energy orientation

Biodiesel:Biodiesel is a renewable fuel that can be produced from various sources of biomass, such as
vegetable oils, animal fats, and recycled cooking grease. It can be used in diesel engines with little or
no modifications.

Drop-in fuels These are hydrocarbon biofuels produced from biortteessare nearly identical to
petroleumbaseduels.These

liquid biofuels can help meet transportation fuel needs and reduce greenhouse gas emissions.
Additionally, biomass can be converted into solid or liquid secondary energy carriers: diesel, wood
based ethanol, amdethanol.

2.4. What are the environmental impacts of using biomass foenergy?

The environmental impacts of using biomass for energy production are complex and depend on
various factors. When biomass is burned for heat or electricity, it releases carbon dioxide into the
atmosphere, contributing to greenhouse gas emissions. However, biomass sources, such as crops and
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trees,alsocapturecarbondioxide during photosynthesiandsequestett, potentiallybalancing out the
emissions. The carbon impact of bioenergy depends on factors such as the combustion technology,
biomassharvestingnethodsregrowingefforts,andthetype of biomassusal. Burning woodfor energy
releasesarbondioxide,andtheemissionganbesignificant.This canhavelong- lasting impacts on the
environment anaontribute to climate change. While biomass energy is consideneavable,The
environmentatonsequencesf usingbioenergyinclude deforestation, habitat loss, and the release of
pollutants during the manufacturing and burning of wood pelletsummary,the environmental
impacts of using biomass for energy production include carbon dioxide emissions, deforestation,
habitat loss, and the release of pollutants. Mitigating these imapigessustainableracticesand
carefulconsideratiorof thetype andsourceof biomass used for energyoduction.

The use of biomass for energy production has both positive and negative environmental impacts.
While it is considereda renewablesnergysource,burningbiomassreleasesarbondioxide (CO2), a
greenhousgas.However the plantsthatarethe sourceof biomasdor energycapturealmostthe same
amountof CO2throughphotosynthesig/hile growingasis releasedvhenbiomasss burned, which can

make biomass a carboreutral energgource.

2. Conclusions andrecommendations

Albania pledged to have a target of 38% of energy from renewable sources as consumption in 2020.
According toEUROSTAT,in 2015, 34.9% was reached. In 2017, the new law for the promotion of
renewableenergy.Obtaining the products of thermochemical processes (pyrolysis) in gaseous, liquid
and solid state is in full proportion to the quality of the amrestry and urban waste used and to the
technological parameters that control the production processes. Statistical analysis and calculations are
based on experimental results from studies conducted with raw materials, which have been integrally
evaluated in order to determine the optimal parameters of the technological processes of biomass
utilization for energy.The experience gained from the results achieved also from the comparison with
other authoritative studies of prior and common importance, has helped in the deep knowledge and has
given the possibility of detailed analyzes of the factors that directly or indirectly affect the efficiency

of the performed processes. In the technical and scientific aspect, we have considered necessary the
recognition and use of new computeethodsof modelingand simulationof efficient technological
processesandthedesign of possible plants for use in ttwntry. The utilization of urban solid waste

is calculated toeach atotal capacityof 1310 t/day or 478 140 t/year, which constitutes45% of

the country'stotal municipal waste. Modeling and simulation is based on the comparison of the most
suitable types of reactors as well as the choice of the concrete model of the bioreactor with a gradual
change in the degree of conversion and with a programmed increase in temperature. The compactness
and simplicityof the engineeringsystemsallows the useof alargenumberof typesof wastematerials

of different origin and organic composition, has led to the possibility of the practical implementation

of processes that treat industrial waste waters with different compositions, to obtained useful
substances (biofuels of the sustainable future) such as bioethanol, biobutanol, biodiesel, etc. with
renewable energgontent.
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Abstract

Nuclear power, as one of the promising energy sources from the point of view of both human health
and climate change, plays a significant role in the production of electricity. Over the last several
decades the demand on nuclear power has doubled, and more and more countries continue to invest in
reactors to switch to a lowarbon economy. The future of nuclear power involves such issues as safety
and adequate disaster management, which can be proactively addressed by estimating the
environmental consequences in the event of an accident. In this study, an assessment of the
environmental effects of radioactive release from hypothetical nuclear accident is carried out for the
first Nuclear Power Plant (NPP) located Trirkiye The objective is to estimate the level of ground
deposition based on a continuoust?ur release of G437, one of the most harmful radionuclides.

The simulations of postulated accident were performed us¥gPLITtool, whichis basedon the
combinationof both, the Lagrangianand Eulerian mathematical approaches. Land deposition was
derived using meteorological conditions for each season independently. The assessment of the
accident scenario showed that the highest ground contamination would reach horizontal distances up
to 100 km in winter, 40 km in spring, and up to 20 km in summer and autumn seasons. Moreover,
winter weather conditions revealed the wider spatial distribution of1&& compared to
contamination assessedon other seasons.This study makes a significant contribution to the
development of radiation protection strategies for NPPs, can help in emergency response plans, and
can also provide adequate mitigation strategieaduance

Keywords: Hypothetical NPP accident, €37 dispersion, Nuclear hazard mapping, Ground
deposition, Radiological assessment.

INTRODUCTION

Nuclear power is today the largest l@arbon source of electricity and provides almost 10% of global
electricity production (Alwaeli and Mannheim 2022). Although nuclear power is an efficient and
reliable source of energy, it is critical to understand the potential risks it can bring. Under normal
operating conditionsa nuclearreactordoesnot releasdargeamountsof radioactivity,but anaccident
couldresultin an uncontrolled release of radioactive materials, which could pose a significant hazard
to the environment and the public. For example, after the accidents at the Chernobyl and Fukushima
Nuclear Power Plants (NPPs), the level of soil and vegetation contamination was so great that the local
population had to be evacuateshd exclusionzonesstill exists (Batur and Alkan 2023). Most
importantly, the number of thyroid cancer cases attributed to radiation effects among children
following the Chernobyl disaster (Drozd et al. 20ZNerefore ensuringnuclearsafetyis one of the
fundamentalprinciples of managingan organizationdealing with radioactive materials.Since the
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Fukushimaaccidentthe InternationalAtomic EnergyAgency (IAEA) hassignificantly improved its
requirments for preparedness and response to a nuclear emergency (IAEA, 2015). Their new strategy
placed greater emphasis on the role of predetermined emergency planning, including the development
of an accident scenario. Over the last decade, multiple studies have examined hypothetical accidents to
protect the public and the environment from excessive radiological hazards. Tang et al. (2020)
performed a regional atmospheric analysis and possible radiation impact froypdtigeticahccident

at HaiyangNPP.Fairuzet al. (2020) focusedon the total effective doseassessment in the wake of a
postulated accident at the proposed NPP in Bangladesh. Ahangari andKBl&bdran (2019)
proposedan approactfor establishingprotectivemeasuresn caseof anaccidentbasedon the ground
deposition modelling under different meteorological conditions. Conceptually similar work has also
been carried out by Bakin et al. (2021), in which radiation doses were predicted using an ensemble
method.

Theaim of this paperis to performanassessmerdf radiologicalconsequencesf a postulatedaccident

at Akkuyu NPP located imirkiye. The main objective is to simulate and analyze the spatiotemporal
distribution of radionuclides deposited on the ground under seasonal weather conditions. Assessing the
spatial distribution of radioactive materials at various distances from an NPP is important when
carrying out protective measures during an emergency response, such as evacuation, sheltering or
relocation of the population. Finally, determining the environmental consequences of radiation
exposure from a nuclear accident will provide insight into future management of agricultural
resources.

STUDY AREA

Akkuyu Nuclear Power Plant which is the first NPP in the Republitlokiye, and also currently the
largest nuclear construction project in the world is being built on the coastline of Mediterranean Sea in
the province of Mersin (Figure 1). It consists of four pressurized water reactors and it is expected to
generate electricity to nearly 10 million users (Aydin, 2020; Akar et al., 2023). Mersin is one of the
provinces that significantlgontributesto the nationaleconomy,especiallyin fruit productionanda
landarrangementhat supports agricultural diversity. According to the Mersin Chamber of Commerce
and Industry, in the province of Mersin, 43% of the total agricultural production belongs to fruits,
while 41% and 16% refers toegetablesand cereals respectively Moreover,Mersin is one of the
touristic destinationswhich receives a large number of tourist visitors each year. As reported by the
Republic of Turkiye Ministry of Tourizm andCulture, over the pasttwo years,the number of
foreignersand local touristsvacationingin the summer has increased by 27% and 8% respectively.
Therefore, assessing hypothetical emergency conditions is important to obtain background radiation
data and licensing requirments when selecting a suitable site before startingantoliis.

&
\
7 |
>4
Population
o, [ 3 j i~ Ay " © 100,000
~|iBenie ' ¥l Denigl Konya i, © 250,000
e P T S LR ST Ak ke © 500,000
G- ~ i (750,000
o grenye : ‘*ﬂaﬂ'n mmdw,,é» 11,000,000

_______________________________________________ * Akkuyu NPP

0 155 310 620 Kilometers ——— ) [JBorders of
0 75 150 300 Kilometers Mersin District

Figure 1. Geographical location of Akkuyu NPP.
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MATERIALS AND METHODS
Software used

In this study, the Hybrid SinglParticle Lagrangian Integrated Trajectory (HYSPLIT) tool was used to
simulate the release of radionuclides in the event of a hypothetical NPP accident. This software was
developed by the National Oceanic and Atmospheric Administration (NOAA) and the Air Resources
Laboratory (ARL). It is currently one of the most widely used computer programs for concentration
and deposition modelling in the scientific community. HYSPLIT performs calculations using the
combination of both Eulerian and Langrage approaches. The mathematical background of Eulerian
approach lies on calculatintgpe trajectory of eachradionuclidesindividually, while the Langrage
approximationis basedon estimatinghe diffusion of a numberof particles(Xu et al. 2020). Several

input parametert theHYSPLIT software are needed to be specified, namely atmospheric conditions,
radioactive content, and the release height. Atmospheric conditions such as wind speed and wind
direction strongly influence spatial distributicsf radionuclides.The sourceterm refers to the
compositionandquantityof radioactivematerial, as well as its physical and chemical properties. The
temporal changes of any radioactive material depend gr@athe amountof its releaseTherelease

height is anotherimportant factor in dispersionsimulation. As the release height increases, the
horizontal propagation distance also increases, resulting in greater spatial dispersion and decreased
ground levektoncentrations.

Meteorological data

In this study, simulation was performed using meteorological data from the Global Data Assimilation
System (GDAS) for the year of 2023. These data are provided by the NOAA and given with a
horizontal resolution of -tlegree. Weather conditions including wind speed and direction at the
Akkuyu NPP were extractddom GDAS n latitudeandlongitudecoordinategorrespondingo thesite
area.Simulationswere performed for each season independently. Figure 2 shows the scatter plot of
wind speed versus wind direction for winter, spring, summer, and autumn seasons. From Figure 2, the
prevailing winds in the vicinity of Akkuyu NPP predominantly blow from the resdht in winter
season, from soutlvest parts in the spring and summer, and mostly from western parts in the autumn.
The seasonal average of wind speed is 10.98 km/h for winter, 14.76 km/h for spring, 9.32 km/h for
summer, and 9.00 km/h for autumn (Gungor elai21).
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Figure 2. Scatter diagram of wind speed and directions.
Radioactive source term

In this study, it is assumed that the accident occurred due to the failure of one of the operating reactors.
When such an accident occurs, a variety of radionuclides are released into the atmosphere. Among
these are radionuclides of noble gases&RrXe 133, Xel135), halogens {131, F132, }F133), cerium

groups (Cel41), noblemetals(Mo-99, Ru-1-3), alkali metals(Cs-137), etc. The quantity of released
radionuclides is called the source of radioactivity and depends on the plant design and usually
estimated using computer codes (Ahangari and Néalithoran 2019). For environmental protective
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purposes, cesium (€137) is ofparticularimportancedueto its harmfulradioactivepropertiesCs-137

is themostdangerousadioactive element due to its ability to be absorbed by vegetation antelomg
exposure. When C¥37 radiation is preselim food or agriculturalproducts,thereis a possibility of
exposureto radiationby consumingthis contaminated food. After eating radioactive foof, damage to
cellular DNA structures and internal organs cagur,andthe humanbody may be subjectto severe
diseasesincluding leukemiaand fatal cancer.The physical life of radioactive €837 is 30 years.
Moreover, Csl37 compounds can travel long distances through the air before settling on the ground.
The release amount of @87 used in this study was taken similar to values reported in the Fukushima
accident and equal to 1000' Bq (Chino et al. 2011). Table 1 lists the activity release fol &%

used in the previous studies for simulation the nuelecidents.

Table 1. Activity released for G437 used in the previous studies for the lesgale accidents.

(Fairuz and M . : o (Bilgic and
uhamad et(Min and Kim(Kaviani et al(Mohammed €
Reference Sahadath al. 2023) 2018) 2020) al. 2020) Gunduz 202(

2020)
Cs137 . . n - : -
value (Bq) 1.8010Y7 100107 1141017 175107 1001017  86@10!

Radioactive release height

As mentioned earlier, release height is an important parameter taken into account in modelling and
simulation of atmospheric dispersion. Typically, a release height56f 1 is used in thevent of a

leak through the wall or roof of the reactor building, and a release height38f06 is considered in

a severe accident (Guo et al. 2012). In this study, the release height is chosen as 100 m since it was
suggested for thermal plume rise (Shiuli et al. 2022).

RESULTS

The output of HYSPLIT simulations is represented in the form of ground deposition maps derived 12
and 24 hours after a hypothetical accident and for different season, which are shown in Figure 3.
Deposition is a measure of the amount of radioactive material falling on the ground and it plays an
important role in healtlndenvironmentaprotection.FromFigure 3, land depositionis concentrated
predominantlytowards westirectionsin the winter seasonin the spring, summerand autumn,the
radioactiveplumemovesin the direction of east. In winter, the highest level of contamination, that is

between 300 and 1000 kBq?rgoes beyond the distance of 100 km. The lowest spatial distribution of
deposited G437 was observed during the summer and autumn seasons. As a whole, in this study,

maximum estimated ground deposition levels were estimated to be around 1,00¢ kByéring

areas of 1,920 k%: 412 km?, 48 kmz, and 132 krA for simulations performed for winter, spring,
summer, and autumn seasons, respectively. After the accident at Chernobyl NBRP,dépositions

higher than 1,400 kBq/?nwere reported in Ukraine, while in some of the European territories these

values exceeded 40 kBq?mTabIe 2 summarizes areas of-I3¥ contamination for each of the
seasons.
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Figure 3. Spatial distribution of radioactive €137: (a) duration of an accident is 12 hours, winter; (b)
duration of an accident is Z¥urs, winter; (c) duration of an accident is 12 hours, spring; (d) duration

of an accident is 24 hours, spring; (e) duration of an accident is 12 hours, summer; (f) duration of an
accident i24hours summerjg) durationof anaccidenis 12 hours,autumn;(h) durationof anaccident

is 24 hours, autumn.
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Table 2.Areas contaminated with €37, 24 hours after a hypothetical accidentqkm

Cs-137 deposition Seasons
(kBg/m?) Winter Spring Summer Autumn
0-3 15,227 18,200 13,964 1,771
4-10 20,313 12,006 8,055 3,008
11-30 17,235 6,505 3,876 2,983
31-100 12,401 3,658 1,531 1,771
101-300 6,936 1,612 408 575
301-1000 1,920 412 48 132

Despitethemostof contaminatiorfalls into the Mediterranearseaandcoversarelativelysmallterritory
of the land, a significant part of them is still observed in the coastal parts of Mersin adjusted territories,
where settlementintensity is high. It was estimatedthat radioactiveplume will reachAntalya city
only in 9 hoursif accidentccursin winter seasorfFigure4). In the spring,summerandautumnwhen

radioactive particles move eastwards, they will reach Mersin and Adana cities witbinhturs after
the accident starts
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Figure 4. Expected arrivalime of the radioactive plume in hours relative to the start of the release: (a)
winter; (b) spring; (c) summer; (d) autumn.

These results provide valuable information for further implementation of emergency management. In
urban conditions, emergency management of nuclear accidents is influenced by a number of factors,
such as the availability of medical resourses and staff, evacuation capabilities, the presence-of shelter
in-place, etcFrom the analysis,it is known that in the eventof an accidentthat occursduring the

winter seasonthe populatiorof thecity of Antalyawill haveonly 9 hoursto safetyevacuatendavoid
exposureto radiation. Thusthe predictedpath of the radiatiactiveplume andthe time of its arrival
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indicatetheneedto implement potential evacuation routesvance.
CONCLUSION

Although the Akkuyu NPP is designed to be resistant to any external events, including earthquakes,
tsunamis, storms or hurricanes, etc., and despite the presence of safety regulations, accidents can occur
at anytime. An exampleof thisis the accidentat the ChernobylandFukushimaNPPs which becamea

global problem with enormous consequences for the environment and haattm

In our study, we discussed a possible scenario of an accident that may occur despite all precausions. In
particular, ground deposition of radioactive-T3/ has been studied for the hypothetical accident at
Akkuyu NPP, for different seasons. Based on the simulations, we can conclude that in case of an
accident the ground could be contaminated with radiation up to 1000 kBgfich means that in the

current area not only mandatory evacuation will be required, but also temporary resettlement. The
results obtained in the present study indicate that seasonal meteorological conditions have a major
influence on the spatial distribution of radionuclide deposition. In the winter and spring seasons, 24
hours after the continuouwslease of G437, the fallout of radionuclides can reach distances up to 100

km, while in the summerand autumn seasons the spatial distribution reaches significantly smaller
distances.

The results of this study provide the preliminary projection of the environmental and radiological
consequences in the event of a nuclear accident. In addition, this research has made a significant
contribution to ensuring adequate management of nuclear disasters, including preparedness and
mitigation phases, and can also be used in the early stages of emergency response.
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Kkl im Dejikiklijinin Tokat KIi Ortalama Seéc
Birlexxtirilmik Model Kull anél arak B
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60150, Tokat, Turkiye

, M¢hendi sl i k ve Mi
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Ozet
Kkl im dejikiklijinin ve kg¢resel €sénmanén -evre
ulusl ararase d¢zeyde °nemli bir konu haline get.i
yellarda kg¢resel -apta araktermaceéel ar araseénda
halineg e | miGaleceaktekhavad u r u ml tahmigedinaesiveanalizedilmesijkimd e i ki k1 i J i n
et kilerini mi ni mize etmek ve bu dejikikIliklere
sahiptir. Bu -al ékma, Tokat ilinin gelecekteki
deji ki klijinin olasé etkilerini a-éja -éekar mayeé
GFDL-ESM2M, HadGEMZES ve MPESML R genel dol akém model l erinir
indirgeme y°ntemi kull anél arak b°l gesel °] - e e i
-ékteéelare ile Tokat met eor ol oj i i stasy@GDMunun a\
-éktel akenend?1aeéhi sécakl ék verileri il e dojruse
dert fonksiyon kull anélarak regresyon tabanl é i :
Daha sonra en iyi performans g°steren k2®dr ati k
d°nemi ayl ek ortalama sécakléek dejerleri, her i
ge-mi Kk d°nemle karkél aktérél mékteéer . Ar akt ér mané |

ayl ek ortalama sécakl éklarénén gelecek d°nemler
ar as RoP8.5&senaryosungobreisel 2 . il@391°Car a s@ajdiak e tahmineddneektadir.
Anahtar kelimelerK k1 i m deji ki kliji, Tokat, RCP, Regresyon

Determination of Possible Effects of Climate Change on Average Temperature Variables in
Tokat Province Using Ensemble Model

Abstract

The effects of climate change agidbal warming on the environment are increasingly becoming more
pronouncedelevatingtheclimatecrisis to a matterof significantinternationalconcern.Theanalysisof
climatechangeandits impactshasemergedasa heavilydebatecandfocusedopic amongresearchers
worldwide in recent years. Predicting and analyzing future weather conditions holds paramount
importance in mitigating the effects of climate change and adapting to these changes. This study aims
to reveal the potential effects cimate change based on future monthly mean temperature values in
Tokat province. For this purpose, outputs based on RCP4.5 and RCP8.5 scenarios, downscaled at a
regional scale using the dynamic downscaling method of General Circulation Models (AClvtih
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GFDL-ESM2M, HadGEMZ2ES, and MPI-ESMLR, were utilized along with monthly average
temperature data from the Tokat meteorological station. GCM outputs were used to develop a
statistical downscaling model using regressamalyses with a total of four functions including linear,
power, exponential, and quadratic, based on temperature data from the period2Q®75
Subsequently, monthly average temperature values for the perioe2@025or the same station were
projected using the quadratic model, which exhibited the best performance. These projected values
were then compared with the historical period for each scenario overe@nintervals. According to

the results of the study, it is estimatétat the monthly average temperaturesat the Tokat
meteorologicalstation may vary betweerb2.01 to 2.59 °C under the RCP4.5 scenario and between
£2.65 to 2.91 °C under the RCP8.5 scenario during future periods.

Key words:Climate change, Tokat, RCP, Regression analysis

GKRKK

H¢ekemetl erarasé Kkl im Deji ki kIijJi Panel (1rpcc),
deji ki klikIlerini °nl eme, azaltma ve risklerini

Birlekmik Milletler tevre Programée tarafeéndan Kk
gel ecekte olasé senaryolarée belirleyerek gelece]j
-abal aredeéer (1pPCC, 2000) . | PCC'" nin yayéml adéj e
etkileriyle ortaya -ékan iklim dejixkikIlIiJinin ye
rapora g°re son yeéllarda, atmosferde ve okyanust

18501900ile2012 019 ar aséndaki d°nemlerde k¢resel yge¢gzey
1.3AC olarak tahmin edilmiktir (lPCC, 2021).

Bir bl genin i kl'im dejikiklijinden kaynakl é et
kokull aréné °ng°rebil meyi gerektirir. Bu ama-1 a,
kull anél masé ol duk-a yaygéndér (Hassan ve Nile,
ikl i mini nasel etkileyebilecejini belirl emek i-
deji ki klikleri, ré¢ezgar desenl eri gi bi i klim dej
y°netimi, altyapeé planlamasé ve dojal afetler gi
rehberli k sajlamak amacéyla kullanélabilir. GDI
ol duklare i-in b°lgesel i kK1 i mi tam ol arak tems
-%z¢negrl ¢je sahip olan GDM' I erin, bl gesel ik ion
icin Olgeklerinin indirgenmesi gerekmektedir (Nacar ve ark 2022). Literatirde, 6lcek indirgeme

yonteml er i genel l ikl e di nami k vV e i statistiksel
(Tripathi ve ar k, 2006) . Kstatisti ksel °l - ek i n
atmosferik dejikkenler ile g%zlem verileri ar a
i ndirgeme ger-eklexktiren bir i ndirgeme y°ntemid
Di nami k °] - ek i ndirgeme y°nteminde i se, bel ge
-2 zeéenerl ] ¢ndeki GDM -eéekteéelare, yakl akék 3 km -
birlikte, dinamik °l-ek indirgeme y°ntemi, uzun
ve uzman personel taraféendan yg¢r ¢t el BOAl).bir s¢grec
Bu arakteér ma, k¢resel ésénmanén Tokat il ine muh
sécakl ekl aréen analizini i -ermektedir. Bu bajl an
edilen veriler ve -exitl:i i klim senaryol aré alt
Met eor ol oj i Genel M¢ederl ¢ ¢ tarafeéndan yer gt el el

bl gesel %etlilen&SFDe-ESMAM, Had@EMZ2ES ve MPI-ESM-2M GDM'lerineaittir. Bu
- a | é kdimandkadlcekindirgemeyontemik u | | a 2@20&m a% z ¢ n dndilgegngn&DM
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- e k't Bokaameét,eor ol oj i istasyonu g°zlem verileriyle
°] -ek indirgeme y°ntemiyle istasyon °1| -2094) ne i n
icin iyimser (RCP4.5ve kotumser(RCP8.5)senaryolara | t @ i dlodakamas € ¢ adkeljéeekr | er i ni
icermektedir. Elde edilen ge |l ec ek d°nem ayl &ler iolrdgrail , ama e -smicka k

karkél aktéréel mék ve gel ecekteki sécakl ék dejikimn
VERKLER VE Y¥NTEMLER

Veri Seti

Bu -al ékmada, CMI P5 -E&SM2Mi(GFDL),dHadGBMES(HadGEM)GENIPL

ESM-2 M ( MPI ) GDMO6Il erine ait -ekteéelar kull anél méck:
M¢ederl ¢7 ¢ taraféendan yer gt el en bir proje kapsan
yont emi kull anéelarak 20120 km -°z¢nerl ¢je indir

M¢derl ¢ ¢ ktekitidf 8 s t @ R e k didmgdTarkiye icin bir s ay @agfadr mat énda
hazeéerl|l amh@&ktimar .k Bokasnet@a@aiogisiasyonunaeny a keany @ § aitl veriler
I

kul | an®BokamEekte®rr.ol oji i stasgiomuk oer dil mwad rliialsnalyketlsiiarll .
26°0'0"E 28°0'0"E 30°0'0"E 32°0'0"E 34°0'0"E 36°0'0"E 38°0'0"E 40°0'0"E 42°0'0"E 44°0'0"E 46°0'0"E
1 ] 1 ] ] | 1 ] 1 ]
42°0°0"N = =42°0'0"N
40°0'0"N = =40°0'0"N
38°0'0"N = =38°0'0"N
36°0'0"N = —36°0'0"N
34°0'0"N = =34°0'0"N
J T J T | T J T T T
26°0'0"E 28°0'0"E 30°0'0"E 32°0'0"E 34°0'0"E 36°0'0"E 38°0'0"E 40°0'0"E 42°0'0"E 44°0'0"E 46°0'0"'E

kekiGFDL.,, HadGEM ve MPI GDM&l erinin 20120 km -
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35°3|0'0"E 36"(;'0"5 36°3=)'0"E 37°0'0"E 37°3;J'0"E
v O

Merzifon g masya

40°30'0"N == . =40°30'0"N

40°0'0"N == =40°0'0"N

| | ) |
35°30'0"E 36°0'0"E 36°30'0"E 37°0'0"E 37°30'0"E

kekiTloka2a.t il sénérlaréna d¢ken sayésal

¢ al ékkanpas a @EDh,tHadGEMve MPIG D M6 | egrei - noiiinemsenaryc € k til@iyinzser €
(RCP 4.5) ve k°t¢imser K(URCRan&l e Kk 5 e r2e00 yEidekhd E & t € h

de¢ K¢k -0 zéenegrl ¢kl ¢ sécakl ek verileri v e ay say
bajémséez dejikkenleri, Tokat met eor ol oj i i stasy
olarak belirlenmicktir. B°ylece 20120 km -°z¢nger |

sonra RCP senaryo é k t € VYenala@ sna@caavkrile Je ay s a y él rmodederinyeni girdileri
olarakt a n é ve®2026260k9 4 d° n e mi nokt asal ayl ek or-2080 ama s ¢
d°nemi ver i |l elaraki6r0 ongdellérih a k & k i ®0i4 19 dige itest edilmesinde
k ul | an @dkah@etebrélagji .istasyonundan olcilen 1979 00 d° ne mi ayl ek ortq

verileri kekktéeBareéenpaGBMvewielrmileriise kekil 40te
30 ;
o5 1 [_——Gobzlem Veris |

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301
Zaman(Ay)

k e k iTbkat 8neteoroloji istasyonu1995000 d°nemi ayl ék ortal ama séca
serisi

174



International Congress on Information Technologies in Medicine, Pharmacy,
Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)
Tokat - Turkiye, May 08-10, 2024

[ ——GFDL HadGEM MPI |

30

25 . P
— 20 - . . — . I T .o . e .
= 15 ' n i LA - 1 74 A
o 10 t ¥ | )

0; ] 7 | y 7 J N 3 r P a f & W : Y '.- %

5 ] v z TV ‘ [V ] . ; i ;

-10

-15 3

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301

kekiGFDA., HadGEM ve ZXPRanAGDMOIlI erine ai't 20x/20 km -
model i -éktélaréna ait Zaman serileri

Regresyon Analizi

GDM61l er yaklFéarekho D] €Emsahip veri setleridir. A

bol gesel k1 i mi tahmin etmede yetersiz kal makt
b°l gesel °] - ej e indirilerek -9 zénegrl ¢kl erinin :
Genellikle °1l-ek indirgemek i-in dinamik ve ista
2010) . Kstatistiksel °] -ek indirgeme y°ntemleri,
kol ay, az veri gerektiren ve -exitli bl gel er e
ar k. 2003) . Kstatistiksel °]l -ek indirgeme, GDM' |
araseéndaki ilikkilere dayanmaktadér (Nacar ve ar
taraféndan GDM -ékteéelarénén dinamik °1-ek indirog
verilerine regresyon y°nt emi ile istatistiksel ¢
bazénda noktasal °l -eje indirgenmi«cktir.

Regresyon, bir bajéemlée dejikken ile ki ya da d
etmek i-in kullanélan istatistiksel bir y°ntemdi

denklemiolarakbilinir ( Ba yveY € f ©jn u2005).Regresyoranalizi,birb aj &mljd kbire ni n
veya dahdazlab aj e dhe E iz bladotaekn a sl@ [ i «inceéldydnistatistikselbir yontemdir.

Buanal i z, bajéemlé dejikkenin dejerini en iyi K ek
a |l é kdnog) dr aliiss isstel ye kuadratik olmak tzere toplam doért fonksiyon (yp, yu, Ye ve yk)

ul |

k avee k medKlehke s apl anméxkt ér .

® 0 VL 0w L E UV (1)

W LW www 8w 2

® 0 AgDP vo OVw E 0O o (3)

® 0 0o 0w E 0w Vww E 0 ® 0 @ E 0 © 4

Bu exitliklerde ayl é&k ortalama sécakl éeklareée y, a
etmektedir.

ModelPer f or mans Dejerl endirmel eri

¢al exma kapsaménda kullanélan y°ntemlerin ve kur
amaceéeyla ortalama karesel hat anén kar eSuttlikege ( RMSI
verimlilik k at s gNSg statistikleri k ul | a n éBlu nefaustikier Ek i t5{7ikkul | anél ar al
hesapl anméxkt ér .
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YD YO UE o &
(5)
vo©O 5 SO 0 Qs
(6)
5y B o0 o00Q
VYR BT
(7)

Bue ki t | o-ggdkleand e g edrdzfend e ] e oIr ¢ _il OEFRANe-nexfdi rdeheeker i
N veri s a y éifade atdektedirNS de ] er Il R@EInmanedelp er f or nyékseké n &€ n

ol dujunugaehmekméerdir (Mori asi vd. 2007) . Tabl o 1
D¢kek RMSE ve MAE dejerl eri de y¢ksek model per
2009).
Tablol.NS dejer aral ejeé
Parametre Cok iyi Ky i Yeterli Yetersiz
NS 0.751.00 0.650.75 0.50.065 <0.5

BULGULAR VE TARTI k MA

¢tal ékma kapsaménda kurulan istatistiksel °] - ek
Tablo 26de veril mektedir. Tablo incelendijinde ¢
fonksiyon klkuu lulbamnadeldereidée d i |gdrilniektedirE ] i Veitestveri setleri
icinkuadrati k fonksiyondan el de edilen NS dejerler
vV e bu dejerl erin di jdearh a f oyrgkkssieykondlad @] uk égams ¢ lame
fonksiyondan el de edilen performans dejerlerini
Kurul an modell ere ait performansl|l arén dejerl endi
kekil 56te verilmicktir. Sa-él ém diyagramlar é i n
en y¢ksek R2 dejerine sahi p girondektédirnde kuadrat i k
Tablo2. Ayl ek ortalama sécakl ék dejikkeni i-in kurul
modellerine ait performans istatistikleri
Ejitim Dojrusse Us Uste Kuadratik
RMSE 2.28 2.28 2.2¢ 1.92
MAE 1.79 1.79 1.8( 1.50

NS 0.90 0.90 0.9C 0.93

Test Dojrusse Us Uste Kuadratik
RMSE 2.31 2.31 2.3z 2.25
MAE 1.74 1.73 1.74 1.77

NS 0.91 0.91 0.91 0.91
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Dojrusal Us
30 T T | 30 1 1 1
y = 0.897x + 1.228K y = 0.8982x + 1.209!
25 R2 =0.897 25 R2 = 0.8966
20 20
15 15
LJ +J c(Q
10
Q
(e
5
&
5 5 Ho 15 20 25 3 1 2 Z 3
Ustel Kuadratik
36 T T T 36 T T \
y = 0.8968x + 1.234: y =0.9272x +
25 R2 = 0.8969 25 0.8678 R2 =
20 20
15 3 15
@ ©
10 10
<
'S ©
£q [~
2 ao
&
5 5 1 1 2 2 3 b 5> 10 15 20 25
[ I~
kekiDojS.ul sal , i S, i.stel ve kuadrati k f onks
Tablo 2 ve sa-élém diyagramlaréndan da g°r ¢l déj
fonksiyon model.i kull anél arak gelecek d°nem seéc:
nedenl e kuadratik fonksiyo20%4) | ayeéhrakt gehmaet
RCP4.5 ve RCP8.5 senaryolareée i-in ¢retilmixktir.,
verileri onar yéllek d°nemlere ayr é-R0O®eatalarau d° ne

ayl ek s ac als léedddjlaidmiidnt ahrelsaarpdvak e k é | a KRCPASsdnany kK t ér .
-ékt alidr ami k tkdablox d weRBCP8.5senaryo € k't @itdaerjéinkaikmh d&abloar €
406deri |l mi ktir.

Tablo3. Ayl ék ortal ama s é&c ak 2&e0kdl4a)r emC Pgde. | 5e cseekn adr°ynoe m é&(|
dénem (1992 000) g%zl em verileri araséndaki farklar

Ay/Dénem 1 2 3 4 5 6 I 8 9 10 11 12
20252034
20352044
20452054
20552064
20652074
20752084
20852094

RCP4.5
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Tablo4. Ayl ék ortal ama seécakI280Ol4gr eRC PgPBe |5e cseekn ad °yroe m e(k
dénem (1992 000) g%zl em vaeklari | eri araséndaki

Ay/Dénem 1 2 3 4 5 6 7 8 9 10 11 12

20252034

20352044

1o 20452054

2 20552064

S 20652074

20752084

20852094
RCP4. 5 senaryosuna g°re Tokat2.i0lli iadywl éXk. 580r tAd -
dejikebil eceji ng°r ¢l megkt oro. Secakl ek artéexklar
g°r ¢l mektedir. Yaz aylarénda ve sonbahar ayl ar én
°ng°r ¢l mektedir. RCP8.5 senaryosuni9pikees°Tokat i
arasénda dejikebileceji °ng°r ¢l megkt ¢gr. Yine séc
gel eceji ger ¢l mektedir. Yaz aylarénda ve sonbah
senaryosuna g°re daha fazla d¢kegklerin olabilece
Bir tarém kKehri olan Tokatéta kubat ve Mart ayl
créenlerin erken -i-ek a-maséna neden ol abil eceji

ve dono | ay | @imlerdeaeide edilenverimi d ¢ Kk ¢ r @ g ¢ m ¢ | nOmdnti birdgegim
kaynoaljeén tarémda yakanacak olumsuzluklarén y°re
a-acaj é dekenegl mekeeaklr e k Bar taéykllaarrdéanké n yaj] ékl ar
de¢kegl mektedir . Ayr éce yaz ayl aréendaki sécakl ék
uzatacajéndan ver idngre dglkmeld teediyrakanacaj é

SONUCLAR

Bu- al ekikimdea] i ki &Y Iopdtamasné c a kilzerikdekeetkilerii ncel eBumi kKt i r .
etkilerin Tokat meteorol oji istasyonu i-in CMI P!
-ekteéel areé kull anarak gel ecek d°nem ayl ék ortal
indirgeme yodntemiyléndirgenenGDM verileri bu - a | ékkanpas a maktasdla | - esthtistiksel

Olceki ndi rgeme y°nt emi kull anéel arak indirgenmi«xktir
Olcek indirgeme yontemiolarake gr esyon t abahklué |l aéahed meartleré model
En ivyi performansé g°steren kuadratik fonksiyon
(RCP8.5) senaryo veriler.i cretil mi ktir. El de edi
ge-mi kK d°2i@0mm0 ) 1wéarli | er i ile karkél akteéereéel mékteéer.

ul akél méxkt éer ;

1 Kurulan istatistiksel6lgcek indirgememodellerineait NS d e | e r lher dort foriksiyonicin de

0.90 ve ¢zerinde ol duju belirlenmicktir. Dol aye
y°nteminin ayléek ortalama sécaklar wverilerinin
sonucuna vareéel mékteéer.

T RCP4. 5 senaryosuna g°°re ayli@k Obrtidleama. 596 cAakl
dejikebileceji °ng°r ¢l megkt gr . RORS8L ik 2.685e°Gar yosu
arasénda dejikebileceji °ng°r¢l megkter .

1 Enfazlas € c aakr It &ekkk vabvasttaréeny | a endamlaida;, K ¢ Kise @elliklewazay | ar é nd a
o | mbekléenmektedirBeklenenbus € adelf i K i mh elBimerininv e r i mlaizlail jtiarciaj €
d¢kel mektedir. Bu dej i ki ml edilmekiediy aj ékl ar & da etk
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Bu -aléexkxmada iklim dejixkikIlijinin aylék ortal a!
arkivinde bulunan GFDL HadGEM ve MPI GDMOIl er i k
bir -alékmanén CMIP6 arkivinde yer alan GDM - éKki
il e karkél akt ér el mase bir bakka -al exkmaneén k ol
dojrultudaki -al exmal ar é devam etmektedir. Ayr
incelenmi ktir. Benzer bir -al ekxkmanéen yajéx dej
edilebil mesine katké sajlayacajé d¢kenegl mektedir
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Timbal, B., Dufour, A., McAvaney, B., 2003. An Estimate of Future Climate Change for Western
France Using a Statistical Downscaling Technique. Climate Dynamics, 282307

Tripathi, S., Srinivas, V. V., Nanjundiah, R. S., 2006. Downscaling of Precipitation for Climate
Change Scenarios: a Support Vector Machine Approach. Journal of Hydrology-433623640.

Ul uer , o. , Kér mac e, V., At ak, k., 20009. Using t
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¢tékar ¢Cat é&kmasé
Makal e yazarl|l aré aralarénda her hangi bir -éekar -

Yazar Kat kéeseé

Yazarl ar bu -al ékmada exkit oranda katkeé sajl amécx
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Yapay Zek© Destekl: GiKyag ik éT aaxa reéd méa svee G
Emine RimevsaErert, Ay - a K% IN&d Caf aéysnKoyuncul
IMar mar a l'niversitesi, Tekni k Bilimler Mesl ek Y
Bl ¢ mg¢, 34865, Kstanbul , Tg¢rkiye
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Ozet

Bu -alékmada, T¢rkiye'de faaliyet g°steren hazér
tasarémenén ol ukturul maséndaki ger-ekl i k uyumu
tanémlanarak vyapay zek©ya iklenmik ve dijital
olukturulan bu g°rseller, mar kal arén ger-ek ¢r ¢
anal i z ¢ dil leme@as b mcelathen12 adet ma r k dntemet sitelerinden10 adet
gbmlekl0adet pantolon ve 10 adet el bise ol mak ¢zer e
dest ekl gersel €| ulkmaigena Criedthnor DAKLWI | anél méekt €

tanéml amal ar énén aeniadihaizéril-d/annsebi tud i |.aecryagehpaekida k

t ané mlbaemd £ aHarUkn i¢inrImageCreatort ar a fyapaykekdm | gor i t tmidnl ar ey |
dijital t a s ar @deé adir lenbergekej rr¢, n f oda dgithlrgarsek ar Kk € | a kenzertiké | ar a k

or antheas &p | a3dmetdtieicerisinden%2 3, 3306¢n¢n benzerl i k uyumi
benzerli k oranénén ortalamasé %78,58 tespit edil
teknolojilerinin ¢ré¢n tasarém s¢gre-lerinde etkin
Anahtar Kelimelerr-Yapay zek®©, Giysi tasarémé, VYapay zekO©
GKRKK

G¢ngmegzde teknolojinin ilerlemesi, hazer giyim
s¢re-lerini yeniden «kekillendirmektedir. Bu d°n
IntelligenceAl ) teknol ojilerinin hazéAlhagizyirm gd gn ym sséenkat
gi ysi t a @retim @enpazarihraayakadar birgok alanda- € jag€anyenilikler sunmakt adér
(el ea@r2&n, Nadasback, 2020) . Al dest ekl i -al eékmal

3D'"den 2D' vy eydrgemipisuiy gtud saanragé @ 1 u licia, iplkaliroi fiziksel engelli
ki kigin®ezre | | e K tgiysitasarlamaygonelikbir uygulame® r n § n muJdeli (2018),Al
tekniklerinin giysii mal at @énda wuygul aamagé&glmai mgkhl el-arfidmik

i ncel emesi sunmuktur . Qiu and Ma (2021), gi ysi

tasareménén °rnek ol ayntenikadldnaraka n |k atr Yesedct@d®21)Arr mal é d
teknolojisining e | itrendivegiyimt ek st i | | er i i -in bilgisayar par al
ve vyabancé giyim tekstillerinin gelikkimi, mo d e |
al mexkt ér . Noor et c. (2022), hazér giyim endg¢st
teknolojilerinin uygulanmasénda karkél akeél an so
ol - ekl i i Kl etmel erin ger-eklextirdii]ji ki kiye °ze
ve tekstil s e latr®arkg ed enékku lélrané mén é

Bu -al ékmada, T¢e¢rkiye' de faaliyet g°steren haz:i
bil ekenleriyle tanéml anmeécxk Ve bu taneml amal ar

ol ukt ur ugbrseter,ndair jkiagesgbkielingorsellerile k ar Kk € | axbenzarligol rmaénkl ar €
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analizedi | mi Kkt ir.

YAPAY ZEKA DESTEKLK GKYSK TASARI Ml

Yapay zek© wuygul amal arénén, génegmegzde, gi ysi t
kull anél maywe rhameanedje. Ol ukturma s¢recini et k
anl ayéke ve yeni bir a k t-taa £amr edricléi igkebliirkl tiikr-nmeskit
oynamaktadeéeri-Ghygiultasatlt ame Al algoritmal ar é, b i

analiz edebilmekte ve en iyi seceneklénererekt a s a r éilmaméverebineektedir.Boylece
t as ar damnikliklavedahaf az1l a al ternatifl ere sahip tasareéer
2022; Zhang2022).

Gi ysi tasaréméenda Al teknolojileri kull anémée gg¢i
NVIDIA Dall-E , Adobe Sensei, CL O, Stitch Fi x gi bi b
programlaré bulunmaktadér. Bu programlarén her

tasaréemcél arén yaratéecél ékl arénée destekl emekte v

MATERYAL VE YONTEM

Materyal

Bu -al ékmada, T¢rkiye' de faaliyet g°steren hazeéer
giysiler, g°rsel cretebil en bir Al uygul amasé
Tasarl anan yapay g°rseller ile ger-ek dijital A
Bu analiz, Al destekli tasaréemlareén ger-eklik uy
¢al exma kapsaménda, 12 adet markanén internet si
10 adet g°ml ek, 10 adet pantolon ve 10 adet el bi
erkek, 24 adet kadén giysi si czerinde -al exkél mex
Yontem

Yapay zek© destekli g rilsmd geo | Qirkd autrara K u li Ina nDEA Lnké
akaj éedaki séralamada il erl emixktir.

l.Hazér giyim markalaréen web sitelerinden ¢r¢é¢n kK

°czellikleri ol malk-d2eni xktdekitli créenl oer

2.Se-il en crénlerin gerselleri ve ¢rén bilgiler,]
doj rul trins andal hana 8 eiginglimnadcisit as a@aré @y Me &t akgeduar
detmgpken/ arka plan ol maokK ukzairmra | Imukitlugkenl!l i ver.i
3.Ver i setl eri kul baséleamakt Ar .t anéml amasé

dijital yapay teadddmmrtgorsell eri el de

5. Al taraféndan olukturul an g°rsell ersei-ndani&nermek
6. Ger -ek ¢re¢egn dijital g°rseli ve Al dijital ge°rs
ve ylzdeselolarak e sapl anméexkt ér .

BULGULAR

30 adet srén i -erisinden %23, 336¢n¢én benzerl ik
benzerli k oranénén ortalamasé %78,58 ol arak tesp
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Tablol.Model tanémla ifadeleri ve karkél akt ér ma
No Uriin tiird Ma rka Cinsi yet Model tanémlama i Verilen g°r¢nKarkél aktérn
Uriin 6lgiisic Tas ar éku ma k Aksesuar Mankenve Ky i Koti  Toplam Uyumlu Uyumsuz
detayédetayéet ay & Arkaplan
1 Pantolon Defact Erkek ~ Mom jean, dizDizdey & r Mavi Fermuar, Beyaz bir 26 94 120 100 0
o paca denim k e mer | arkaplanda
d ¢ ] me erkek manker
2 Pantolon Kot KadérKésa d, Kargo Kargo Bel i f Kahverengi 6 39 45 715 28,5
on standartbel k a p a k denimbej ved ¢ ] me renkliuzun
kare cepler kemer sa-1¢@
koprisi arka
plan
3 Pantolon LC Erkek Baggy fit, bo 4 cepli Denim, Fermuar, Duz renkli bir 16 60 76 83,5 16,5
Waikik paga, uzun bo' mavi d¢j] me, duvarér
i hal k a duran erkek
4 Pantolon LTB Kad &t Uzunboy Onde 4 Denim, koytBe | i f  Kahverengi 2 38 40 71,5 28,5
kargo, yiksek k a p a Imavi ved ¢ ] me renkli uzun
bel kargo cepli, kemer koprisi s a- | &
2 beyaz arka ple
normal tane
5 Pantolon Ma K a d & rWideleg, uzurDekorati  fDenim, koytBe | i f Cekik gozlu, 3 20 23 87 13
ngo boy, normal d i k i k Imavi ved ¢] meAsyal é
bel , gcepl kemer arka
koprisi plan
6 Pantolon M Kad ér Skinny jean, Cep Lacivert Ceplerinin  Gri bir perdenii4 30 34 75 25
&S bilek boy, denim etraf & oOnunde poz
yuksekbel fermuar, veren
d¢j me,
koprisi
7 Pantolon Ma Ka d & Wideleg, uzu 7 cepli Denim, Beli f Uzun sl 99 120 62,5 37,5
Vi boy, yukselbel (ceplerden mavi ved ¢ ] me k a dBeyaz
geni k f ikisiigice kemer arka plan
ge-m koprusi
8 Pantolon Stra di\K a d & r Balon kesim,K u k a k Denim, Fermuar, Podyumda 12 88 100 86 14
ariu orta bel, uzurkemerli, ti¢ lacivert d¢f me, yeéereéyel
s boy cepli kopris
9 Pantolon T& H Ka d & iMomjean, 4 cepli  Denim, Bel i f Beyazarka 14 8 22 100 0
bilek boy mavi ved ¢ ] me plan
kemer
koprusi
10 Pantolon Zar Erkek Geni k f BeliondenYinveipek2 ©6n cep Podyumda 22 32 54 100 0
a ve sal e pill k ar e kfermuar, yurtlyen bir
d¢] me, erkek
kemer
1 Gomlek Def acKkadér Fi tt ed Gomlek Kadife D¢ ] me Esmerbir 2 12 14 86 14
o crop gémlek, y ak a kadén,
uzunkollu manke t o n olambir
odada
duruyor.
2 Gomlek Kot Kad &1 Uzunkollu Y a k a Puantiyeli ¥ nde d¢ Kahverengi 6 3 9 100 0
on saten sa-1¢& |
a-éek
gri arka plan
3 Gomlek LC Kadér Uzunkollu Yak al ¢koseli ¥nde d¢ Saré s8 8 16 75 25
Waikik uzun Poplin kadén
i k umak beyaz arka ple
4 Gomlek LT B Erkek Uzun kollu Cepsiz, %100 D¢] meSar & s a39 32 71 100 0
y a k a | pamuk beyaz arka ple
manke
basitkapam:
5 Gomlek Ma Kadér Uzunkollu Y a k a Keten, ¥nde d¢@Sarenkl3 0 3 100 0
ngo pembe sa-1¢& |
beyaz arka
plan
6 Gomlek M Kad é 1Uzun kollu, Dikey Pamuklu D¢] me Késa s8 29 37 83,5 16,5
&S relaxed fit, bc  ¢izgili, kumai cebinde beya:
kesim yakal beyaz bir du
mank e Uzerine oénunde poz
kahveren veriyor
gi cizgili
7 Gomlek Ma Kad ér Regularfit, Zebra Viskoz, D¢J me Késab 23 29 57 43
Vi normal kesim  desenli, zebra deser kahverengi
uzunkollu y akal sakhdé
manke beyaz arka ple
basit
kapama
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8 Gomlek StradivKa d é 1 UzunkoltYak al «+ Saten, ¥nde d . Kahverengi 5 7 12 625 325
ariu s k & s @ mc lacivert renkli uzun
beyaz cizgil sa-1¢@e I
beyaz arka pla
9 Gomlek T&H Erkek Ar ki v Onde iki Dokulu D¢ ] meBeyaz bir odad7 64 71 78 22
gomlekceket k a p a k pamuk ayakta duruyo
yakalkadi fe
mank e
10 Gomlek  Zar Erkek K é s a Erkek Keten,bej Kahverengi Onded ¢, ] m6& 28 33 87,5 12,5
a yaka sa-1¢@
beyaz arka ple
1 Elbise Ber shiKad é Midi boy Kn c e Polyester Kp Siyah renkli 7 3 10 100 0
a s édekolteli,, leopar késa se&
s ér tdesen
yatay ip
2 Elbise Def acKad é1 MiniboyA s k & | ¢ Polyester Yok Kahverengi 3 12 15 43 57
o yaka , zebra dese renkl i
(pembe, bir kad
turuncu, arka plan
siyah,
y e kenkler,
3 Elbise Kot Kadeét Midi boy,Gipe, Viskoz, Yok Uzun s 6 16 32 86 14
on a s kkare éareli kadén
yaka beyaz arka pla
4 Elbise LC Ka d é Midi boy, Kare yaka, Poplin Yok Bakeéer 15 33 48 67 33
Waikik y ar ém kkolucundak u m gigek sa-1 @&
i lastik desenli beyaz arka pla
5 Elbise LTB Ka d é Miniboy, Gomlek Deni m,D¢] me \Sar &« énl0 19 29 67 33
kolsuz yaka, tismavi fermuar sa-1 & b
beden 2 ce beyaz arka pla
cift zincirli
di ki k
6 Elbise MiuMiKadé1 MiniboyK al @ 8 k  Yiln Cep Canséz 24 70 94 56 44
u pilili manken
elbise
7 Elbise Ma K a d & Midi boy, Cizgili, Lastik Yok Siyah renkli 6 34 40 50 50
ngo uzunkollu yuvarlak 6rgult késa sa
yaka beyaz arka pla
8 Elbise M Ka d & iUzun boy, uzuY a k a | éViskoz, ¥nde d¢ Siyah 12 34 46 67 33
&S kollu ma n K e tleopar manken, beya
desenli arka
plan
9 Elbise StradivK a d & Mini boy, Kare yaka,Pamuklu Yok Kahverengi 19 4 23 75 25
arius yar ém ks ér t édokuma sa-1 @&
bajl akumack beyaz arka pla
10 Elbise Zar Kad & Uzunkollu, kort | v Poplin D¢j meCanséz 22 12 34 80 20
a k @ s a b celbise cepli beyazarka
plan
Cinsiyete g°re vyapeélan karkélaktérma sonu-1I|areéen
ortal amasé %91, 5; kaden ¢ré¢nlerindehegaml anhmérti é

K a d gysilerindekimodeld et a y ldahafazlaccinmbh s @z eat al mmdedonlama kt adér

kekil
°czel |l

beld etvae €épa- a

16de
i kil e

tam uyumluluk g°steren erkek giysisi
K e Rgouthmayumiéluk gostererk a dgéysisi ornekleriv e r i | yaksed t i r ;
geni kIl i ji uyuwmur gbukeafAmepnér detayéenén

Pantolon 1 Goémlek 4
I Wodel tanriams fadeie T T Model anmiama fodelen T
alial e | s | e | o |l e | s o st | o
Ordn bigisti Tasanm detays | Kumas detay - I . Tasanm detay | Kumag detayr Ry bt |
| | | | dewn | Adap:n o | Topam | Uyuriu | Uyumsiz | ched | | | cetay | Adaplan TG | Toplam | Uyumiu | Uyumsuz
Mom jesn, Fermuar, | Beyaz bir arka [roo Cepsiz, yakali,
1 | Pantolon |  Defacto Erkek da "| Dizinde yirbk | Mavi denim | kemer halkasi, | planda erkek % 4 120 ° 14 | Gomiek e Erkek olk kol mangetl, | %100 pamuk | dugme | erkek, beyaz 3 2 n 100 o
i basit kapama. arka plan
Marka gorseli I Yapay zeka gorseli Marka gorseli | Yapay zeka gorseli |
—
Q
) \
“\_ A £ 1 ; 3
= = = Al
k e k iTam uyumlu erkek giysirnekleri
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Pantolon 9 Gomlek 5
o] e | s [ T | e T U SO O P o e = Y el inets
héqua gorseli Marka gorseli - Yapay zeka gorseli ‘
Lo 7
1 R )
4
i \/.V*.\’ 'V /&
kekiTlam2 .uy uml u Orkekletieé n gi y si
D¢ z renkl erde benzerl ik oraneé daha y¢ksektir
°zellijJinin net olarak kelimelerle késa ve °z t
-ékabil mektedir Gi ysi czerindeki mo d el detayl a
benzerlikler d¢kmektedir Bu duruma g°re, model
farkl e algoritmal ara dayaleée g°rseller ol-8Bkturul
model inde denim eskitme g°r ¢nmodebndeneksira capyve pegau z | uj
detayé uyumsuzluju dikkat -ekmektedir

Pantolon 3 (Uyum %83,5)

Pantolon2 (Uyum %71,5)

| Yapay zeka gorseli

[ Marka gorseli

Yapay zeka gorseli [ Marka gorseli

=
—

k e k iAl gor8ellerideki uyumsuz detay drnekleri

v

—

& &%

Desenliurinlerdedeserstabilitesi,desersimetrisiverenkd a j € | €& modmojedligbenzerliko r an é n é

et kil emektedir keRbHde 46nteyekumbarmédn GRommejken da
det ay é ny@izuesiygksekniken; Elbise ve Gomlekf model | eri n kumak desen
ve detayl é g°r¢negmeg karkagahdakAladgtrsell erinin

184



International Congress on Information Technologies in Medicine, Pharmacy,
Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)
Tokat - Turkiye, May 08-10, 2024

Goémlek 2 Elbise 2

No (Oruntors  Marka Ginsiyet No (Urintard  Marka

Marka gorseli

Gomlek 7 Marka gorseli Yapay zeka gorseli AI tarafmdan § g

(Uyum ' verilen kotii ©

%57) . ‘
gorseller 7

)

[
[

J“

Kargiagtima %

k e k iDlesendi Urlin érnekleri

Cizgili, ekoselidesenleicin Uretilengorsellerd e ] i k gostarmektédif kK eH.Buk u méd &t ay é n a

sahip model tanémlama ver.i setinde belirtilen
edi |l mi ktir. Ger-ek ¢re¢e¢n kumak detayéndaki -izgi
kal énl ej é, -izgiler arase mesaf e, kar e boyut u,
gzl enmiktir. Bu durum net ol arak kelimelerle ta
konuda yetersiz kaldéje tespit edilmiktir
Gomleks (Uyum %83,5) Marka gorseli I Yapay 2eka gorseli

1 Marka gorseli I Yapay zeka gorseli Gomlek 3 S 7

(Uyum %75)

¥
Marka gorseli | Yapay zeka gorseli

Elbise 7 ’

(Uyum %50)

Gomlek8
(Uyum %62,5) ﬁﬁw \

=

A
7

‘ Marka gorseli Yapay zeka gorseli

k e k iQIinIiEveekoseIi desenli Uriin drnekleri

TARTI kMA VE SONUC¢

teknol o

Sonu- ol ar ak, el de edil en bul gul ar , Al
potansiyelininar t €l ar éné ve eksilerini gPstermektedir
uygul amal arén tasaréemé ©°neml:. 0]l -¢de etkil edi
ortamda yapay | ukt ur kKlorhas d jetka p» a € &pnaciolarak, Al teknolojisininh a z € r
gyimsekt®°r¢ne ©°zel detayl aré i-erecek «kekil de
gel i kmel eri sajlayacaktéeér
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Abstract

Early diagnosis of diseases saves lives. For this purpose, it is aimed to diagnose facial stroke from
feature data irstroke prediction data set in this studyis data set has instances having facial stroke

and nonfacial stroke. Stroke detection with this data set is performed with 5 different machine
learning algorithms as Bernoulli Naive Bayes, K Nearest Neighbor, Support Vector Machines,
Decision Tree and Random Forest algorithm. However, since the data set is an imbalanced data set,
the results are unsuccessftlowever, since the data set is an imbalanced data set, the results are
unsuccessful. In order to solve this problem, resampling methods wereé uléfdrent oversampling
methods as RandomOverSampler, SMOTE, SMBAdst, SMOTEBagging, Adaptive Synthetic
Samplingand Easy Ensemble Method are performed in the dat®8aef single smote method is not
successful enough to solve the problem of imbalanced data in this data. Therefore, 2 different
oversampling methods as RandomOverSampler and SMOTE when used together, successful results
are obtained.

Keywords Oversampling, Imbalaced data, facial stroke, smote, supervised learning

INTRODUCTION

Facial paralysis is the inability to move some or all of the facial muscles. As a result of the nerve fibers
coming to the face being affected, it causes loss of movement in the facial facial muscles. It is a health
problem that can be seen at any afjge most important thing that causes facial paralysis is Bell's
Paralysis. In this case, the muscles on one side of the face are affected and occur suddenly. It is
estimated to be the result of damage to the facial n®aker, Robeny, Cruz, Bruhat, lloreta, Costa,

& Oxley, 2021).

Within the framework of this study, it was investigated how much the characteristics in the dataset

such as heart disease, blood sugar level and marital status affect the likelihood of having a stroke. In
general, it is aimed to advance the study to answer the question 'which adverse health and
psychological conditions affect the likelihood of stroke and to what extent?

In the literature, a comparative study on detection of stroke in face using 13 different machine learning
algorithms (LR, CART, RFC, SVM, KNN, BNB, GNB, MLP, GBM, AB, LGBM, ET and DNN) by

kf ol d cross validation with the same dataset h a
When the studies on detection of stroke in face are examined, it is determined that artificial neural
networks are used intensively as well as machine learning algorithms (Gondl, Ulu, Bucak, & Bilir,
2015). Another study used in face recognition applications focused on modeling and comparing the

two basic methods of face recognition, appeardrased and featwigased methods. Models are

trained and compared using different databases. Conclusions were drawn based on the recognition
performances in different situations and the success rates of the models against the challenges of face
recognition problems (Kekdul, Bircan, & Arslan, 2018).

There are various methods to solve the unbalanced data problem: resampling methods as over
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sampling, sampling and undsampling (Haixiang, Yijing, Shang, Mingyun, & Yuanyue, 20Hg&; &

Garcia, 2009.). Resampling methods are independent of the performed classifier (Lopez, 2013; Lane,
Clarke, & Hender, 2012). Various smote methods are used to balance the unbalanced data set (Jain,
2020). New smote methods such as SMOPE are being developed to overcome noisy and
borderline samples for resampling methods in imbalanced data (Saez, Luengo, & Herrerai 2015).
hybrid method called RUSBoost, which combines boosting and resampling methods, has been
developed to solve the unbalanced data problem. This method is seen as an alternative to the
SMOTEBoost method (Seiffert, Khoshgoftaar, Van Hulse, & Napolitano, 2010).

The aim of the project is to prevent the occurrence of negative situations by early detection of facial
paralysis and stroke diseases, which are of vital importance and risk, and to start treatment as early as
possible. Therefore, if the strategy of early detection saves lives is taken into consideration, this project
is of great importance for the medical world. It is also expected to increase the positive impact of
computer science on health sciences as it will combine health sciences and computer science.

MATERIAL AND METHODS
Stroke Prediction Dataset

In this study, stroke prediction dataset is used for early detection of stroke in face using machine
learning algorithms (Fedesoriano, 202Iis dataset contains 5110 record instances, one class label
and 11 featuresThese features are gender, age, hypertension, heart disease status, marital status,
employment status, housing type, average blood glucose level, body mass index, smoking status and
the class label is stroke statirmage data is not preyferred in this study for patient privacy.

Methods
Imbalanced Data Set

Imbalanced data problem is caused by the imbalanced distribution of data in classes (Liu, Wu, &
Zhou, 2009). This problem is a serious problem in machine learning problems as it directly affects the
accuracy and objectivity of the machine learning model (Chawla, Japkowicz, & Kotcz, 2004). There
are multiple solutions to this problem. Different oversampling methods should be tried until the most
accurate data distribution is reach. Oversampling is a resampling method used to combat imbalanced
data sets. In this method, synthetic examples are produced for the minority class. In this way, the aim
is for the model to learn the minority class better. The oversampling methods performed in this study
are described following:

RandomOverSampler Method

The method performs random oxaampling. Random instances are produced for the minority class by
picking instances at random with replacement. Hence, unbalanced classed are balanced by this
method. The method is ndreuristic method ( Batista, Prati, & Monard, 2004).

SMOTE Method

In 2002, the SMOTE method was introduced in a paper written by Nitesh Chawla, an academic from
the Department of Computer Science and Engineering at the University of Notre Dame (Chawla,
Bowyer, Hall, & Kegelmeyer, 20028MOTE is an oversampling method used to correct imbalance in

the training data by increasing the number of samples of a small number of classes. For each small
number of classes,-thearest nighbors {Rearest nighbors) are determined with this instance.
Generally, small values such as 5 or 10 are chosen. Nevertheless, a decision needs to be made
depending on the characteristics of the dataset. For each small number of class instances, one of the
neighbors is selected and a reference vector is drawn between the selected instance and the randomly
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selected neighbor value. The value given by the generated vector is added to the original data. The
process continues until the desired number of synthetic data is reached

SMOTEBoost Method

SMOTEBoost is a method that combines SMOTE and Boosting algorithms (Freund, & Schapire,
1996; Liu, & Issac, 2012). SMOTE generates synthetic samples to increase the number of samples in
the minority class, while Boosting algorithms train a set of weak learners on these synthetic samples to
create a strong learner. It proceeds by training the weak learner object. However, since a certain
number of objects are trained in each iteration, it is again a computationally andotiseming
technique.

SMOTEBagging Method

SMOTEBagging is a method that combines the SMOTE and Bagging algorithms. While SMOTE
generates synthetic instances to increase the number of instances in the minority class, the Bagging
algorithm creates sukample sets of different instances. It trains many different classifiers by
combining them together. Since the Bagging algorithm is more prone to induction than the algorithms
in other models, it can save more performance and time (Breiman, 1996).

Adaptive Synthetic Sampling (ADASYN) Method

ADASYN is based on the SMOTE algorithm but includes an adaptive mechanism. This adaptive
mechanism measures the densities of instances belonging to a small number of classes and adjusts the
generation rate of synthetic instances according to these densities.

When applying ADASYN, the kearest neighbors of each instance belonging to each few classes are
determined. For each instance of a small number of classes, the density between the instance and its
nearest neighbors is measured. Using the density ratios obtained as a result of this measurement, the
number of synthetic instances per instance is determined and more synthetic data is generated in
regions with low density values. This step is one of the most important as it determines the density at
which the synthetic data will be generated. New synthetic data is generated for each instance based on
the vectors drawn between its nearest neighbors. This process is repeated until the number of synthetic
instances is reached, which is determined for each instance based on the density ratios.

Easy Ensemble Method

In the Easy Ensemble method, multiple subsamples are created to reduce the imbalance of the training
dataset and separate models are trained on eaetasyile. Finally, the predictions of these models

are combined to make the final prediction. The Number Estimators variable is important in this
technique. This value is the number of weak learners.

The supervised learning algorithms performed in this study are described following:
Bernoulli Naive Bayes (BernoulliNB)

Bernoulli Naive Bayes is a machine learning algorithm used for classification problems. Bernoulli
Naive Bayes is a type of Naive Bayes classification algorithm and is based on the basic assumptions of
Naive Bayes classification algorithm. Therefore, this algorithm is a probaléggd classification
algorithm based on the assumption of independence between features and Bayes' Theorem.

This algorithm is suitable for binary classification problems. Therefore, it is widely used in problems
such as text classification and document classification (Gemci, 2022).

K Nearest Neighbor algorithm (KNN)

KNN was developed by Cover and Hart in 1968. kNN algorithm is a supervised learning method. This
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algorithm requires an accurate and appropriately labeled data training set. There are some distance
methods available for the new data point and the point where the labeled data is located. The most
frequently used and also the most useful of these is the Euclidean Distance. The class of the new entry
is determined by taking the k closest examples.

The K Nearest Neighbor algorithm is a simple and easily applicable machine learning algorithm.

When deciding on the class of the new example, the algorithm first finds the k closest examples and
then includes the class to which the majority of the k closest examples belong. kNN classification

algorithm is a preferred algorithm thanks to its features such as simple algorithm principle, mature
theoretical structure, high classification accuracy and easy applicability.

Support Vector Machines (SVM)

Support Vector Machines (SVM) are one of the most mischievous algorithms in machine learning. It
can perform classification or regression by exploiting gaps between data. Support Vector Machines
algorithm is based on maximization. Maximization, usually in the context of machine learning, refers
to the process of achieving the highest value of a goal. This goal can be a metric that measures the
performance of the model.

SVM classifiers contribute to performance according to the type of kernel they use. The 'Linear' kernel
will provide positive performance for linear problems that can be solved in a single layer, while the
'RBF' kernel type will provide positive performance for dimear problems affected by multiple
variables.

Decision Tree

Decision Trees algorithm is one of the algorithms that can be classified dms$egk in supervised
learning. It is a versatile algorithm that can be used in both classification and regression problems. One
of the biggest reasons for this is that it can traverse the entire data according to the desired criteria
thanks to the tree data type. It is an important machine learning algorithm that also forms the basis of
the Random Forest algorithm.

The learned tree structure can also be represented as a nedsedrifle to increase readability and
comprehensibility. In the tree, the root is where the first division begins, the nodes are the parts that
develop as the branches grow, and the ends where the final decision is made can be called leaves.
Decision Trees can also be likened to a tree data structure. The child part in that structure can be
considered as a tree leaf here. However, it is important to remember that it is not exactly the same.

Random Forest

The Random Forest algorithm can give good results without fpgrameter estimation. It is therefore
a popular machine learning algorithm for both regression and classification problems.

In the Random Forest model, to solve the problem of overlearning in decision trees, tens and hundreds
of different subsets are randomly selected from the feature and trained. With this method, hundreds of
decision trees are created and each one makes individual independent predictions. If the problem is
regression, the average of the decision tree predictions is chosen, and if the problem is classification,
the prediction value that receives the most votes among the predictions is chosen.

EXPERIMENTAL RESULTS

Firstly, preprocessing steps are performed on the stroke prediction data set. Empty values in the data
set are filled using the median function. The categorical data in the data set is converted into numerical
data. Python programming language is preferred in the implementation of the [Befaise Python
language is innovative, flexible, easy to use and fast to access resources (Muller, & Guido, 2016).
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The data obtained from these preprocessing steps are tested with 5 different supervised learning
algorithms. However, since there is an unbalanced distribution in the number of instances between the
two classes in the data set, successful results could not be obtained.

In this study, tests were performed with 5 different machine learning algorithms, namely BernoulliNB,
KNN, SVM, DecisionTree and RandomForeist.order to prevent unbalanced instance distribution,
new samples are produced with different oversampling algorithms. Tablel shows prediction of facial
stroke with 5 types supervised learning algorithms using togetkersampling methods as
RandomOversampler and SMOTEable2 shows prediction of facial stroke with 5 type algorithms
using only RandomOversampler methdable3 shows this prediction with 5 type algorithusing

only SMOTE_Baggingmethod. Table4 shows this prediction with 5 type algorithoming only
EasyEnsemblenethod.Table5 shows this prediction with 5 type algorithimsgng onlySMOTE-Boost
method.Table6 shows this prediction with 5 type algorithusing onlyADASYN method. There are

seen false prediction of instances in minority class at the confusion matrices in Table2, Table3, Table4,
Table5 and Table6. Hence, Table 1 shows to become more succesfull in comparison of differrent
tables.

Table 1: RandomOversampler and SMOTE

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score
. [[642 333]
BernoulliNB [401 569]] 0,62262 0,62316 0,62262 0,62213
[[834 141]
KNN [ 0970]] 0,92751 0,93678 0,92751 0,92714
[[677 298]
SVM [154 816]] 0,76761 0,77370 0,76761 0,76637
DecisionTree [[926 49] 0,97481 0,97602 0,97481 0,97479
[ 0970]]
RandomForest [[961 14] 0,99280 0,99290 0,99280 0,99280
[ 0970]]
Table2: RandomOversampler
Algorithm Confusion Matrix Accuracy Precision Recall F1 Score
BernoulliNB [[[148?94 O?]] 0,94194 0,88726 0,94194 0,91378
KNN (1435 9] 0,93673 0,89332 0,9367 0,91232
[ 88 1]]
SVM [[[14842;4 0?]] 0,94194 0,88726 0,94194 0,91378
DecisionTree [1370 74] 0,9015 0,89992 0,9015 0,90078
[ 77 12]]
RandomForest [[[1223 0]1]] 0,94129 0,88722 0,94129 0,91346
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Table3: SMOTE_Bagging

Algorithm ConfusionMatrix Accuracy Precision Recall F1 Score
[[870 574]
BernoulliNB [51 38]] 0.59230 0.06209 0.42697 0.10842
[[1173 271]
KNN [ 44 45]] 0.79452 0.14241 0.50562 0.22222
[[1036 408]
SVM [ 23 66]] 0.71885 0.13924 0.74157 0.23446
[[1309 135]
DecisionTree [ 67 22]] 0.86823 0.14013 0.24719 0.17886
RandomForest [{1%0 1114]'] 0.90280 0.15909 0.15730 0.15819
Table4: EasyEnsemble
Algorithm Confusion Matrix Accuracy Precision Recall F1 Score
BernoulliNB [[870 574] 0,59230 0.06205 0.41936 0.10810
[51 38]]
[[1173 271]
KNN [44 45] 0,79452 0.16883 0.62903 0.26621
[[1036 408]
SVM [ 23 66]] 0,71885 0.77419 0.77419 0.25065
DecisionTree [[1302142] 0,86497 0.08571  0.09677  0.09090
[ 65 24]]
RandomForest [[[1377 0 17;]]] 0,90150 0.12 0.14516  0.13139
Table5: SMOTE_Boost
Algorithm Confusion Matrix Accuracy Precision Recall F1 Score
BernoulliNB [[1262 182] 0,84540 0,91175 0,84540 0,87403
[ 55 34]]
KNN [[977 467] 0,68428 0,93359 0,68428 0,76826
[17 72]]
SUM [[997 447] 0,69602 0,93219 0,69602 0,77692
[19 70]]
. [[1079 365] 0,745597 0,92928 0,74560 0,81212
DecisionTree [ 25 64]]
RandomEorest [[1033 411] 0,721462 0,93633 0,72147 0,79540
[ 16 73]]
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Table 6: ADASYN

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score

BernoulliNB [[[151;?)]?] 0.94194 0 0 0

KNN [[[1{4%7 291]17] 0.76712 0.13 0.55 0.215

SVM [[[133‘(;]?] 0.94194 0 0 0.215

DecisionTree [[[1377 3 172]2]] 0.90345 0.144 0.134 0.139

RandomForest [[[15;13 3 011]] 0.94129 0 0 0
Conclusion

In this study, a application of supervised learning algorithm that performs the early detection of facial
stroke in the most accurate waydeveloped. Early detection of facial stroke diseases is vital for
human health.

In classification studies, accuracy, precision, recall and F1 score are very effective performance
evaluation metrics in decision makindowever, it cannot be said that any performance measurement
method alone is sufficient. It is harmful to decide without looking at the confusion matrix, especially
in the unbalanced data problem. The most successful confusion matrix results in this study is using
RandomOversampler and SMOTE oversampling methods together.

Prediction of the facial stroke using RandomOversampler and SMOTE oversampling methods is
performed the most success with Random forest as 99 % accuracy and 99 % F1 score and Decision
tree as 97.5 % accuracy and 97.5 % F1 sd®@emdomOversampler and SMOTE methods together
successfully tackled an unbalanced problem.
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Ozet
Sanayi devr i mi ve ardéndan gelen k¢resell ekme s
Bu artékén karkélanmaseé i-in fosil yakétl ara y¢
Ancak, fosil yakétl areén kullanéeméyla ortaya - ék
yenil enebilir enerji kaynakl| aréneén kull anél masé
kull anemé sérasénda atmosfere salénan sera gazl
d¢nyaméz i -in ciddi sorunl ara yol a- méxteéer . Bu
takémaktadeéer . Bu nedenle kadastro sistemlerinin
gerekl il ifji ortaya -ékmaktadeéer. Bu -al é&kmada bt
Kstanbul il Bakakkehir il -esi Alténkehir mahall
hesapl anép, génex enerji sistemlerinin kur ul me
hesapl anméxkt ér . Bu t¢r -alékmalar neticesinde y
mel ki yet il i kkisinin kurul masé sayesinde, yeni l
olukturul ar ak, fosil yakeéetl ar a alternatif kul
politikalarénén daha s¢rdereéeglebilir bir kekil de
Anahtar Kelimeler: G¢ n e K Kadastrosu, Yenilenebilir Enerj |
Mulkiyet

Abstract

The requirement for energy has grown incrementally since the industrial revolution and the
globalization movementhe generationof energyhasbeensignificantlyimpactedby the useof fossil

fuelsto satify this rise. Butthe usage of renewable energy sources is how essential due to resource
depletion risks and environmental issues brought on by fossil fuel use. The burning of fossil fuels
releases greenhouse gases into the atmosphere, which have led to major issues for our planet like
environmental degradation and climate change. The risk associated with these issues is that they could
become permanent. This makes it necessary to integrate renewable energy policy with cadastral
systems. An application was made in this regard for this study. Caculations were made to determine

the energy values that would be obtained if solar energy systems were installed, as well as the solar
radiation values on the roofs of buildings in t
province. By linking building (and land) energy potential to ownership, these studies will ensure a
more sustainabl e execut i oase public awarenessof the usageobs ener
renewableznergy andprovidean alternativeto fossilfuels.

KeywordsG¢ nek Kadastrosu, Yenilenebilir Enerji, Yen
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GKRKK

Enerji, bir sistemin ik yapabil mesi i -in gerekl:i
Sanayi devriminden sonfan s anoj l unun seri i mal ata ge-mesiyl e
yakétl ara ol an bajémleéelék da artmécxkter. Ancak f
i kl'im dejikimi ve k¢resel ésénma sorunlarée ortay
artéeen@rye ihtiyacé sebepleriyle t¢ketim hézla a
ol dujundan ekonomi k a-édan refaha kavukmuktur. |
i -inse enerji i htiyace déka bajémleéeléja d°ng¢kKmg
T¢rkiye de bu ¢l kel erden birisidir. Bu konuda n
yapéldéejé g°r ¢l mektedir. Bu -er-evede 1972 yél el
tartékéel déje Knsan ve ¢Cevre Konferansé ger-ekl el
v e °neml i adéml ar atel an Pari s Anl akmasé il e
Anl akmasé'na kateélan ¢l kel er sécakl ék artékéneée 72
bul unmukl ardér. Ayné zamanda farkéendal eéjJ é& artan
yenil enebil ir yénelmeijerinepditkyvet & k ag éliniak t i Buxgergeveder d i r .
b a kgt¢an@mak lzere rizgar, su, biyogaz, ggt ve dalga gibi ¢evre dostu yenilenebilir ener;ji
kaynakl aréna da y°nel miklerdir. Yat @ér éml ar én ye
yakétlara olan bajémleéelék azal mék hem enerji vV e
etmeye y°nelik hedefler belirlenmicktir. Bu ama- |
tekviklerle destek olunmasée ve yapeélan -al ékmal a
kadastrolaré olukturmaya bakl améxl ardér. Bu - al
génex enerjisinin potansiyeld] belirl enmik, T,
olukturul abil medulunuhmbaréa@r®nerilerde

E N E RKHADASTROSU

Kadastro kel i mesi dilimize Franséeézca terim ol s
géenegmegzde kull anélan geni k anl améeyl a, °czel ve t ¢
belirl emek amacéyla kullanélan kapsamleé bir sist
senérl ar é, yezoel -¢mg ve ekonomi k dejerl eri gi bi
devl et er ki taraféendan yg¢reteéelen bu seére- topr
sajlayarak planlama ve y°netim s¢re-Ilerinde °nen
il kel erin enerj.i tal ebini karkél ayacak wuygun bi
politikalareéyla exge¢gdem i -erisinde yeéregtel mesi,
b¢e¢yéek °nem takér. Enerji politikalarénén topl un
piyasasénén dojru adeéemlar atmasé ©°nem arz weder.
s¢rderéglebilirlik hedeflerine daha etkin bir K el
- al é K edegrabir @ Int inde@| u K t uve gelecektewriaya- € k a b dnendi soeuklara

kar Kk é Ki mdi den hazér olunmaseée gereklidir. Bu n
y°nl endir mesi ol duk-a °nemlidir. Bu d¢zenl emel er
uyumlu ve entegre bir kekilde ilerl emesini saj |
°nceden -°z¢me kavukturud020paséna yardéemcé ol ur (¥
Bu -er-evede yenilenebilir enerj.i kaynakl ar énén
bir enerji kadastrosu sisteminin olukturul maseé

amac é, ya@jéerozefikiermi kullanarak bir bélgedekiyenilenebilir enerji potansiyelinin

belirlenmesiay né zamanda mevcut kurulu projelerin taki
entegrasyonunu sajlayarak b°l gesel enerji d°ng¢ K
sajl amasedeéer . Bu kapsamda, enerji kadastrosunur
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performanséné izleyerek verimlilikIlerini arter me
belirl enmesi i-in stratejik bilgi sajl amak, fat
edil mesini ve b°l gedeki enerji teketimini dengel
ederek s¢rdegreéeglebilirlik il kesine uygun bir ene.|
(Bofu et al., 2014; kahin ve ki kman, 1999) .

Bunl ar é&én i -erisinde -al ékmada el e al énan G¢neckxk

I
cojr af i b &jolarak belrlenmesindekritik bir rol 0 y n a y a Boglekbir &adastrosistemi,
yapeé/ ar s b h a e a mgnalénhabbirmerji potansiyellerininparselb a zZbélidenerekk a 'y é t
altahanmafémygacakt ér . M¢l ki yet il e ilikkilendir
takénmazl arén keawnhnbhdk-haadb@&Endd erengsirizgalenerjisi, su enerjisi,
jeotermal enerijisi, biyokitle enerjisi, gelgit ve dalga enerjisi vb.) potansiyelleri belirlenip

o M

kaydedil mekl e kal énmayacak, olukturulan envanter
etkin bir enerji yoneti mi de sajlanabilecektir
kendi enerji gereksinimlerinin ne kadarl ek bir
koyar ken, bitmez t¢kenmez bu kaynaja dayal é bir

bir rol oynayacakter . Di | e rkurwaeakedegimulkyyetij Ir iabdk i Kio,nur
kaynaktayasalbir hak tesisinis a] | ag art adeés@mibi r kayét yapél maséneée

G¢ének Kadastrosu, sadece géneck enerji potansi
y°netil mesine, s¢e¢rder gl ebilir bir yapéda dejer
politikal arénén bel i rsajnlnmeysa cneek tdéer .hi - kKk¢phesi z Kk
UYGULAMA

Mevcut alternatif enerji kaynakl aréndan en ©°ne
belirlenip, bir iG¢neck Kadastrosubo sisteminin
ger-eklexktirilmiktir. Bu kapsamda yapélan -al éxkn
Alan Analizi

Sayeésal yézey model i kull aneéel ar ak, °ncelikle b
hesapl anméxkt éer . Bel irli bir noktada veya bel ge
hesaplanabil mesi i-in, ©°ncelikle o b°lgenin g¢ne
Gének ve g°kyé¢gze haritalaréenén -ékarteéelabil mesi
gelen radyasyonubir k &€ satm®sferetkisiyle veyabulutlaracarparakuzayageri déner.Bir k € sdan é
atmosferde dajeéelér veya emilir. Bir késmé ise do
gé¢nek radyasyonu, dojrudan radyasyon ve difg¢gz (
et ki | eg é yeaylygladeldopografikengellerdeg ¢, nradgasyonunuwyerylizineu | ak mas énd a
onemli bir rol oynar.Bu engellerinhesabak a t & icim &demisferikprojeksiyonk ul | amal &k a k
gozikameraa - eséyl a yery¢zeindengaglllkegrzgtaespibtakétal ak.
ul akt ékl aré noktalara gelik a-élaré dikkate al ér

edil en) g°Kkyg¢z¢ néek égiafladtinvéyku kvadralampziay ta gl@reselg © ra¢) ka n €
heryondeenbiylikengela - € s € n € k b1k Buydnteraleufuka - étkspiteddlir. Di jyéntere
yonelikufuka - eikeeneéer pol asyon ile belirlenir (Fu, 2000)
de dif ¢z ve dodgwrardlaanr greodlmunbtigrg nideunrs.i | i
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|
s

kekiDEML.veri sinden olukturulan ékeénlar ve Hemi s
G¢nek haritasé olukturmaneén il k adeéme, belirli l
Bu hesapl ama, géenekin yogksekli k a-ésé ve yatay
enl em, yeél én g¢neg ve géeneégn saati gi bi faktorl e

hesapl anér .

Sonr a$e padtd a wlacakk e k ialyd geriyotlarlag ¢ n ekoriumunu gosterensektérler

tanémlanér ve 6 ayl ék s¢re-ler i-in haritalar ol
raster formunda temsil edi |l ir. Her hg¢cre, O zam
Kk i géenek haritasé olukturul ur: biri kek g¢nek d
Her piksel icini | i gaknanisiiresi,azimut ve zenita - & h a 56 @ pve aamésferik koordinat

sisteminde anéml anér . Bu kakéEmdbamhenum2Ophe Eeabianér (F

kekiAll t2. ayl ék g¢necx haritalwaré ve g°ky¢ze

G°kye¢ze haritalaré, zenit ve azimut a-€élareéna
k ay n a klaanréddrédigeyebenzersizbirt a n € ma @ gve matkezindekizenit ve azimut
a-élarée belirlenir. Dajél mék g¢nek ékénémé, at mo
i-in bu a-éelara g°re hesaplamal ar yapéler. Bu F
dajéel méek ékénemén kaynakl aréené belirler. Her g°k
konumunu g°sterir 2@0®)e ki I 2) (Fu and Ri ch,

G°r ak amZ2gamggadjar i veaghkylzi har i @ aga&r ad atr & wradygsykn
hesapl amal arénda kull aneéel ér . Bu ézgaralar, her
éekénéemé hesaplamak i-in kullanél er. Her sekt?oro
sayésénén o sekto°rdeki toplam h¢gcre sayéséna b
g°kyé¢ze¢e sektorl eri i-in de hesaplama yapél er. B L
ge°rsel ol ar ak t emsi | eder Ve engel |l enmi K bel g
uygul amal arda radyasyon dajél é@&ménén daha dojru
edil mesine yaxw®emce olur (Fu,
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kekiSlo!l &a.r
bel gesi
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ol ar ak

T
wswe

radyasyo
se-il en
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bl gedeki

haritaseée
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hesapl an meénerji sistemiexikin karulabiimesi i¢irk dnegilen yetetlin e kK

kokull aré sajl amayanl arén belirlenmesi ve veri s
Panel Ej i mi Bel irl eme

G¢nek panellerinin dojru konumlandér él masé, géne
bir adéemdeér. Kuzey yaréem k¢rede yer alan Tg¢grkiy
Kekilde vyerlextirilir. Bu konumlandérma g¢hek €
Téerkiye' deki sabit a-eél e ge¢necx panel i Kur ul uml
formuld;

00001 §00Vval | di° = YVl d 000,87 + 3,1
bajéentéesée ile verilmektedir. Bu bajéntéya g°re

41,0837°Kolaraka | € n d @jné @ jd iayna k | clakak 38,8° olarakh e s ap | a nAmeak,t adeéer .
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-al ek ma knaksiswarpageted d3818°0 | mais & jn mead jéi m4 T A Bagaeverimli

ol abil ecefji dejerlendirilerete] erait ek @& ulmiedi-Ili mi «
dejerinden ed a lsaipolargdtaslarikin bir e ] ihnar i-téksaa e U biigeler
uygulamad élx&r ak él mékter (kekil 4).

kekiAll t2.nkehir mahallesi ejim harita:

Sol ar Radyasyon Dejerleri

G ¢ n enerjisi sistemlerininetkin bir k e k i- lad & k aign yl érl sbéa@ kadyasyonurbelirli bir

seviyenin ¢zerinde ol masé gerekmektedir. ¢al e kmeé
dejerinin a8’@&ndiththeeme kirt kiitgr blarakkabule d i Ibind ] erlitre nd a
kalan- agléeanl ar énda g¢nek enerjisi sistemlerinin ver
uygul ama kapsaméndan -ékar él méxter.

Baké Y°n¢g Dejerlendirmesi

Yézeylerin Gégnek' e bakék késmé veya G¢gnek éxkeéenl
)

gének enerjiosi sistemlerinin performanséné dojru
edi |l diJi czere Te¢rkiye Kuzey yarém k¢grede yer a
€K éj] é& a bumabkat]ealaak da tercih edilmektedir. Bu tercih, g ¢ n enerjisi sistemlerinin
maksimumv er i ml i | i k|l saj dlatna&d i@y mb sy g déékké n Idiltbiré n € n

a - eyl an dehadfagla enerji Uretiminived ol ayéséyl a sistemlerin perf
-er-evede -aléxkma b°l gesine ait bir bakeé haritas
veriler, dejerlendirme dékeé bérakeél méexkteéer.
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