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Abstract 

 

The most important countries in the world in table olive production are Spain, Turkey, Italy, 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 subject of legends and a symbol of peace, and it is one of the three products that people first 

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 flesh is 2-4%. Phenolic compounds, which are bioactive 

compounds, have gained importance in recent years mainly&nbsp;due to their antioxidant and anti- 

inflammatory, anti-timor properties. Phenols also help prevent certain diseases such as 

Alzheimer&amp;#39;s or cancer. In this study, 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 been revealed. 

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

 

Background and aim: Nuclear factor erythroid 2-related factor2 (Nrf2) is a transcription factor that 

plays a critical role in cellular defense against oxidative stress. Silent information regulator 2 family 

member, sirtuin1(SIRT1) is hypnotized to be an Nrf2-inducing agent through 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 

resistance on lysine (K)-Acetylation changes as well as expression level of SIRT1 protein. Materials 

&amp; Methods: To create the in vivo insulin-resistant (IR) model, two-month-old male Balb/c mice 

were fed with a 32% sucrose diet for 15 weeks, and an in vitro model of IR was created by incubating 

the H9c2 cells with palmitic acid to the concentration of 50µM for 24h. Isolated cardiomyocytes from 

control mice or control H9c2 cells were incubated with SIRT1 inhibitor (EX527; 10µM), and insulin- 

resistant mice or IR H9c2 cells were incubated with SIRT1 activator (SRT1720; 2µM) for 24h. In vitro 

studies further continued by incubating the cells with Nrf2 inhibitor (ML385, 50µM; 24h). Using 

western blotting technique K-Acetylation profile, the proteins SIRT1 levels were investigated. 

Fluorescence techniques were applied to investigate mitochondrial membrane potential (MMP), 

reactive oxygen species (ROS), and intracellular free zinc and calcium [Zn2+]i  and [Ca2+]i)  levels. 

Results: IR H9c2 cells and cardiomyocytes showed a higher profile of K-Acetylation. 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 hyper-K-Acetylation 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, K-acetylation, Nrf2 
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Abstract 

 

Plantïbased dyes are obtained by extraction method from various parts of plants such as roots, stems or 

leaves [1]. In recent years, synthetic dyes have become popular due to their ease of use and low cost. 

However, natural dyes have several advantages such as being nonïtoxic, nonïallergenic 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 using preï, metaï, postï 

mordant and nonïmordant dyeing methods. CuSO4, FeSO4 and AlK(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(II) 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(II) ions in various 

environmental samples. The sensor, which had very good selectivity and fast response time for 

barium(II) ions, exhibited a low limit of detection over a wide concentration range. The developed 

sensor performed the determination of barium(II) ions in environmental samples with very high 

recoveries. The proposed barium(II)-selective sensor is easy, low-cost, 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(II), ionophore, ion-selective electrodes, sensor, potentiometry.   
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Abstract 

 

Epilepsy is one of the most common chronic neurological diseases worldwide and is treated with 

antiepileptic drugs [1].  Levetiracetam (LEV) is one of the new generation anti-epileptic drugs and it 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 a potentiometric sensor for the determination of levetiracetam in pharmaceutical samples. 

For this purpose, levetiracetamïtetraphenylborate (LEVïTPB) ionïpair 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 levetiracetamïselective sensors have low cost, fast 

response time and good selectivity. The developed levetiracetamïselective sensor was successfully 

applied for the determination of levetiracetam contents of some pharmaceutical formulations.  

Keywords: Levetiracetam, anti-epileptic, ion-pair, sensor, potentiometry 
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Abstract 

 

This study outlines the R&amp;D project assessment process conducted in the R&amp;D department of 

an Industrial Electronics company operating in Turkey. The focus of the research is to propose and 

implement a type-2 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 Consistency, Data Timeliness, Data Precision) and projects evaluated based on these criteria 

were examined within four different project types (P0, 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&amp;D projects. 

Keywords: Data quality, R&D Project assessment, Type-2 fuzzy 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 

extraction was performed using the edges of the leaves in binary images. Since the edge information 

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 values. The first 

100 classification trials were performed by separating 70%-30% of the dataset into training and test 

data Predictions were made on the test data with the logistic regression model obtained with 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 value as 0.88. The last 100 classification trials were 

generated by randomly selecting the degree of separation of the dataset into training and test data 

between 20% and 80%. Predictions were 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 was 0.81. 

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 unique advantages such as 

portability, flexibility and wide-area processing technology. In recent years, wearable systems with 

special sensing materials and device structures have demonstrated the ability to easily and non- 

invasively monitor signals in the human body. These wearable health systems not only improve health 

status, but also make significant contributions to the development of medical technology by collecting 

health-related data and performing comprehensive data analysis. With the advancement of 

technology, many innovative devices have emerged in the field of women's health, from special 

underwear for early detection of breast cancer to digital systems for the diagnosis and prevention of 

gynaecological cancers and wearable technologies that alleviate menopausal symptoms. As a result, 

the use of wearable technological devices in women's health has the potential to monitor health status 

and improve quality of life. However, accessibility and continuous development should be ensured to 

increase the widespread acceptance and usability of these technological devices. Advances in this area 

can strengthen women's health by enabling women to monitor their health status and increasing their 

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

technologies. 

Keywords: Womenôs Health, Nurse, Technology, Wearable Devices 
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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 cement is considerable. 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, geopolymer mortars with different sodium contents were prepared according to the relevant 

standards. Geopolymer mortars were produced in 40*40*160 mm prism moulds using 1350 g 

standard sand, 450 g binder, 225 ml water and 6 different ratios of NaOH (10 g, 20 g, 30 g, 40 g, 50 g 

and 100 g). Ultrasonic pulse velocity, flexural strength and compressive strength values were  

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 50 g, the compressive strength increased significantly from 5.2 MPa to 10.42 MPa, reaching 

18.23 MPa at 100 g. Using the data obtained, new models were developed to predict the 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 (AI), machine learning (ML), and deep learning (DL) 

technologies into healthcare has made significant advances with promising implications for women's 

health nursing. This literature review discusses the current landscape, applications, and challenges of 

AI, ML, and DL in women's health nursing. In women's health nursing, AI and ML algorithms play an 

important role in risk prediction and early detection of conditions such as breast cancer, cervical 

cancer, and gestational diabetes. ML techniques show promise in analyzing medical images for early 

detection. Furthermore, AI-driven decision support systems provide personalized care and treatment 

planning tailored to individual patient needs, addressing conditions such as infertility, menopause, 

and reproductive health disorders. Remote monitoring solutions equipped with AI and ML algorithms 

facilitate continuous monitoring of vital signs and symptom management for pregnant women, 

postpartum women, and those with chronic conditions. Moreover, telemedicine platforms are 

increasing access to healthcare services through virtual consultations and follow-up care. Despite the 

potential benefits, challenges such as data privacy, security, and integration into clinical practice need 

to be addressed. In conclusion, integrating AI, 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: Artificial Intelligence, Deep Learning, 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 psycho-physiological pain and 

suffering that the worker or his/her relatives will feel as a result of a work accident or an occupational 

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 psycho-social occupational diseases 

may occur due to staying at home for long periods of time due to technologically developing and 

changing new jobs and business lines, as well as infections that have a global pandemic effect, or 

adaptation to working from home conditions. It seems inevitable that it will come out. At the same time, 

it is an undeniable fact that various obesity-related endocrinological diseases resulting from kitchen 

services provided to employees in workplaces should be evaluated in 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 prevent or minimize the occurrence of 

work accidents and occupational diseases in our country, legal regulations and sanctions have been 

created that impose various obligations/responsibilities on all social 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 classification of work 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 rights and duties are neglected on the part of 

employers, subjectively due to cost-based reasons, and on the part of workers, unfortunately, due to 

taking the easy way out and similar momentary reasons. 

Keywords: Work accident, Socio-economics, Psycho-physiology, 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 every day. There is some evidence that digital technologies can improve SRH in general; studies 

have reported that these technologies can affect attitudes, beliefs and expectations and increase self- 

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 intelligence-based software. There is a growing 

interest in chatbots that have the potential to provide sexual and reproductive health information and 

services, and it is reported that more and more chatbots are being developed in this field. However, 

there is little evidence on the effectiveness of chatbots in improving SRH outcomes. The aim of this 

review is to discuss the role of chatbots supported by artificial  intelligence technology 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 recommended that future studies should address 

the use, effectiveness and ethical issues in the field of SRH in more detail. 
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Abstract 

 

Industry 4.0 has led to the increase automation across every domain, resulting in the widespread 

adoption of robotic technology in various sectors. In addition, the advancement of 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. 

Key criteria for enhancing robotic arm connections have centered on increasing rigidity and strength as 

well as the reduction of movable component weights. In this context, aiming to integrate hybrid 

production of robotic arm holders, consideration is given to design and manufacturing processes. In 

this study, the weight of robotic arm holders is systematically reduced through topology optimization, 

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 

increased velocity, shortened cycle times, and overall enhanced productivity. Furthermore, reduced 

mass results in improved positioning accuracy, decreased energy consumption, and overall more 

sustainable production. Not only can inexpensive alternative solutions be provided for specialized 

application areas to meet performance or weight objectives, but also for evaluating spare part 

strategies. This approach can offer an effective means of optimizing devices exposed to variable 

conditions. 

Keywords: Additive Manufacturing, Selective Laser Melting, Topology Optimization, Hybrid 
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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 

photoperiod of plants by using artificial  lighting in a closed environment and within a closed system. 

Energy efficiency, long lifetime and application flexibility make LEDs a natural choice for future 

agricultural lighting systems. In this study, different artificial  lighting methods were investigated and 

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

investigated. 
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Abstract 

 

With the widespread use of mobile devices, different mobile applications have begun to be used to meet 

the needs of end users. All those mobile apps 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 

super app, integrating various mobility options within a single platform, will  function as a one-stop shop 

with e-commerce-like 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 super app. 
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Abstract 

 

Free-living amoebae (FLA) are protozoa distributed in different environments and are responsible for 

various infections in humans and other animals. Acanthamoeba, a widely distributed FLA, is found in 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 

infections in humans and animals. Among these, it causes Acanthamoeba keratitis (AK), which can lead 

to eye loss, granulomatous amoebic encephalitis (GAE), which is usually fatal, cutaneous lesions, and 

lung infections. This study aimed to investigate the presence of Acanthamoeba in various environmental 

water samples in Tokat using the culture method and assessment of the pathogenic potential of 

Acanthamoeba isolates by in-tolerance assay. A total of 50 environmental water samples were collected 

within the borders of Tokat province. The collected water samples were planted on non-nutrient 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, FLA-positive was detected in 42% (21/50) of samples in culture. 

Additionally, free-living Strongyloides-type 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 

Acanthamoeba-positive water samples was evaluated by observing their proliferation on NNA plates 

during exposure to varying mannitol osmolarities and temperatures. All nine Acanthamoeba-positive 

isolates were grown at 30 C and 0.5 M mannitol. Five Acanthamoeba isolates were grown at 42 ᵎC and 

1 M mannitol. This study is the first report showing the distribution of Acanthamoeba in various water 

resources in Tokat province and confirms that isolates with high pathogenic potential in environmental 

water samples that may pose a risk to humans may pose a risk to humans in contact with water. Further 

research is needed to determine the prevalence of pathogenic Acanthamoeba from various water 

sources that may pose a risk to humans in Tokat province.  

Keywords: Acanthamoeba, Environmental water samples, Culture, Tolerance assay, Tokat 
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Abstract 

 

This study investigated the landslide event that occurred on 04 February 2024 in Günebakan village in 

Niksar District of Tokat province, located in our country's Central Black Sea region. Günebakan village 

has an economy based on agriculture and animal husbandry and has roads paved with concrete and 

cobblestones. The region's climate is influenced by the Black Sea, and rainfall is generally concentrated 

in the winter months. Geologically, the region is located in the North Anatolian Fault Zone, where 

Permo-Triassic aged Tokat Group metamorphites are found. The height of the study area is 1040 meters 

above sea level, and the slope orientation is southwest. As a result of the field investigations of the 

landslide site in Günebakan 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 

settlement were observed in some houses in the village. It was observed that safety measures were taken 

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 

according to Circular No. 3003. As a result, the damage caused by the landslide has been assessed, and 

site selection studies have been initiated for dwellings requiring relocation. It was also stated that 

control surveys should be carried out, and obtaining approval for general life impact was recommended. 
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Abstract 

 

The invention is about a respirator device that prevents premature retinopathy (PR), which causes vision 

loss in babies by preventing the excessive oxygen supply of mechanical ventilator device frequently used 

in cases of premature babies with oxygen warning system. A device perfoms artificial respiration 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 

vessels. Although the best known factors in pathogenesis are oxygen therapy and immaturity, many risk 

factors such as RDS (respiratory distress syndrome) development, perinatal asphyxia, sepsis, 

intraventricular bleeding, apnea attacks, and acidosis are responsible for the development of 

Retinopathy. With the improvement of the conditions in neonatal units, increasing the chances of 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 babiesôs medical condition etc. There was a significant correlation between the severity of 

PR and the duration of oxygen therapy. With the careful application and monitoring of oxygen support, 

the frequency of severe ROP decreased significantly. Premature retinopathy (PR/ROP) is a proliferative 

vitreoretinopathy that occurs in premature babies and can result in blindness. While about 90% of PRN 

is decreasing by itself, less than 10% progress, resulting in retinal detachment and ultimately blindness. 

In current ventilator / respirator devices, the oxygen setting is manually adjusted by the nurse and must 

be lowered end of aspiration. There is no warning system and time adjustment for reducing oxygen 

levels and difficulty in adjusting oxygen levels in these devices. The invention is about a ventilator device 

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 

from the software allow more or less oxygen output by closing or opening to adjust the oxygen quantity 

dosage. Or it shuts down completely and stops the oxygen output. Valve opening can be controlled with 

the interface to be used by the user through the screen. TR2018/06957 - A 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 Model on 21.06.2021 
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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 

focuses on monotonic changes, the long-term variations in the high and low values, which are indicative 

of floods and droughts, have not been sufficiently explored. The objective of this study is to investigate 

the effects of climate 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 1768-2023 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 

high values across most months could be considered an indicator of an increasing frequency of flooding 

events in England. 
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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 analytics-based artificial 

intelligence, companies can optimize their supply chain operations, improve performance, and drive 

sustainable practices. This technology enables companies to make data-driven 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  intelligence can make sustainable supply chain management more efficient, cost-effective, and 

environmentally friendly. In this study, a systematic literature review on artificial intelligence 

techniques which ared used in sustainable supply chain management is conducted. Based on the analysis 

of the literature, we define a research agenda that synthesizes key trends and promising research 

opportunities and thus highlight areas where more artificial  intelligence techniques are needed to foster 

sustainable supply chain management in practice. 
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Abstract 

 

Bursa Organized Industrial Zones (OIZs) are a significant component of Turkey's industrial 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 Holt-Winters forecasting technique based on 

consumption data from the past five years. The Holt-Winters 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 

sustainability efforts. The average monthly consumption levels for electricity, water, and natural gas for 

the included OIZs are 31,591,732 kWh, 64,965 m³, and 4,118,048 dsm³, respectively. Electricity 

consumption is projected to continue increasing across all OIZs. While water consumption trends are 

expected to increase over the next three years in four of the OIZs, those in Demirtaĸ and Ķnegºl show 

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, providing insights into how global sustainability goals align with the specific needs 

and dynamics of local industrial ecosystems. The findings of this study will not only guide more 

sustainable industrial practices through policy-making but also encourage proactive responses 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 

sustainable development. 
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Abstract 

 

The hyoid bone, located in the neck region between the base of the tongue and the thyroid cartilage, is 

a small U-shaped 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±5.83 mm, outer width 34.43±5.25 mm, inner width 32.53±4.75 mm, inner length 26.25±4.37 mm, 

outer length 27.93±4.27 mm, 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&lt;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, height, and sex. 
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Abstract 

 

Activation functions and normalization processes are essential to the architecture of deep neural 

networks, significantly affecting both model convergence and generalization capabilities. Activation 

functions introduce necessary non-linearity, enabling networks to learn and execute complex tasks. In 

contrast, normalization techniques stabilize the learning process and expedite training. This study 

examines the impacts of varying these crucial components in the MobileNetV2 model using the 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. This analysis underscores the profound influence of these techniques on neural network 

performance, suggesting that more nuanced adjustments could significantly enhance model efficiency 

and robustness. 
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Abstract 

 

Sugar beet production plays an important role in Turkey's agricultural-based industrial production and 

is of strategic importance worldwide. This means that the economic, social, and environmental aspects 

of growing sugar beet directly affect all sectors of society. As the world's population grows, the demand 

for food increases every day. Reducing input prices and increasing global productivity are as important 

as increasing agricultural areas. One of the most effective solution methods for this is to recognize the 

problem and intervene in a timely and correct 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 

technological innovations that provides a significant transformation in agricultural irrigation practice. 

The introduction of sensors has enabled a more precise and responsive approach to irrigation, 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 content of the plants in the soil. The use of digital agriculture allows for the more efficient use 

of water, reducing the amount of water wasted and increasing the sustainability of agricultural 

production. We collected data for our study utilizing soil moisture sensors, virtual 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 to the significant data were implemented. The 2022 study was conducted at 

the Kayseri Seker Trial and Demonstration Location. The irrigation formula employed was 

ETc=KcxETo. In analyzing the ETo values relevant to irrigation issues, two approaches were 

employed: one method used 30-year 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 alpha-amino 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 of alpha-amino nitrogen 

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 timing of water. 

Keywords: Irrigation, Digital Agriculture, Sugar Beet, Alpha-amino Nitrogen, Sustainability 
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Abstract 

 

The technological quality of the sugar beet is as important as the yield and depends on molasses-forming 

ingredients, primarily alpha-amino N. The increase in sugar content is not only due to increased root 

yield, but also requires intense focus on root quality. To increase root quality, primarily alpha-amino N 

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) compound fertilizer was applied at sowing to all applications. The remaining part 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 K2SO4 at the 1st 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 

obtained were evaluated separately. Under drip irrigation conditions, there was a positive relationship 

between leaf N content and P and K contents. A positive relationship was also found between sugar beet 

yield (t/da) and leaf N content. Positive relationships between alpha amino nitrogen, potassium (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 

nutrients necessary for the growth of the sugar beet plant were also affected, and the increasing N doses 

influenced the uptake of P and K in sugar beets. Correlation analyses were conducted to determine the 

relationship between increasing N doses and sugar beet leaf nutrient contents with yield and some 

quality parameters under sprinkler irrigation conditions. A positive correlation is found between leaf N 

content and P and K contents. In this context, there is a significant relationship 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 

conditions were similar, with an observed increase in leaf N content from N0 (0 kg N/ha) to N4 (240 kg 

N/ha). Significant relationships were found between the leaf nutrient contents of increasing N doses and 

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 N0 to N4, where leaf N contents increased. The trials will be 

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: Alpha-Amino-Nitrogenous, Irrigation, Fertilization Programming, Sustainable 

Agricultural Production 
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Abstract 

 

Scots pine is the pine species with the widest distribution 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, stand base maps were used as material. Aspect groups were classified as north aspect 

and south aspect, and slope groups were classified 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 southern aspects. 
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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 anti-HCV antibodies and molecular detection of HCV 

RNA. Many different subtypes of HCV, genotypes 1-6, are 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 Methods: Anti-HCV, HCV RNA, and HCV genotypes were retrospectively analyzed in 

patients whose serum samples were sent to the Microbiology Laboratory of Tokat Gaziosmanpaĸa 

University Research and Application Hospital between 2022 and 2024 with suspicion of Hepatitis C 

infection. Of the 41,785 patients tested for anti-HCV, 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 TaqMan 48, Roche Diagnostic, ABD) 

and HCV genotypes by LiPA system (Line Probe Assay; AMPLIQUALITY HCV-TS; AB 

Analitica,Italia). 

Results: Of  445 anti-HCV 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 anti-HCV positive patients. Genotype 1b was detected in 50% (n= 11), genotype 

1a-1b in 23% (n= 5), genotype 3a-3b 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 (UV-Vis, FT-IR, XRD, SEM, TEM, EDS). It was determined that the synthesised 

AgNPs were approximately 10-30 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 rates were determined and the results were graphed. According to the results obtained, at the 

end of the 5th day, 100% mortality rate was reached at the highest 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 studies in the future. 

Keywords: Green Synthesis, AgNPs, Storage Pest, Pest Management, Insecticide. 
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Abstract 

 

The therapeutic use of plants has been documented for centuries in various cultural contexts and in 

the modern pharmaceutical industry. Scientific research has demonstrated the efficacy of plant-based 

treatments, and there is growing evidence for the use of numerous plants in the treatment of disease. 

The use of plants in modern drug design remains a popular approach. The flora of Turkey is of great 

importance for the conservation of natural life and maintenance of diversity, reflecting the country's 

rich biodiversity and the uniqueness of its ecosystems. The endemic Scorzonera Semicana plant is one 

example of this. The status of these plants as endemic or not was confirmed with the help of 

BizimBitkiler (https://bizimbitkiler.org.tr/list.html- 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 DLAD4U ï Disease List Automatically Derived For You 

(http://dlad4u.zhang-lab.org/index.php). The analysis revealed that Scorzonera semicana was 

associated with 10 diseases. The diseases identified are as follows: ñLeukemiaò, ñAbdominal Painò, 

ñMyeloidò and ñLung Neoplasmsò. It is hypothesised that the molecular mechanism of 

phytochemicals/compounds of this plant may be utilised in drug design by investigating the molecular 

mechanism. It is postulated that support for 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: DLAD4U, Endemik, Scorzonera Semican,, Bizim Bitkiler 
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Abstract 

 

In order to ensure the correctness and dependability of the data set, identifying outliers in categorical 

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 like k-modes, 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 

sets is essential, since every algorithm has advantages and limitations of its own. This study has looked 

closely at the significance of this process in data analysis as well as how these algorithms may be utilized 

to find outliers in sets of categorical data. The frequency of values for the dependent and independent 

variables has also been used to compare the effectiveness of these algorithms in detecting outliers. This 

approach will help identify the best outlier identification technique 
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Abstract 

 

Abiotic stresses, such as salt and drought, cause environmental problems that have significant negative 

impacts on plant development and agricultural productivity. Several investigations have highlighted the 

crucial role of plant growth-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, 

the treated with selected different potential PGPR in three strains combinations bacteria (P. fluorescens 

AR-9, B. subtilis AR-17 and R. erythropolis AR-49) or non-treated plants under single and combined 

salt and drought stresses were assessed via measuring germination rate and seedling growth factors 

including the length of radicula and plumula, the fresh weight of radicula and plumula, in a salinity and 

drought sensitive tall fescue cultivar called 'Grande'. The results showed 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 stresses in tall fescue. 
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Abstract 

 

The jugular foramen is a passage formed between the petrous part of the temporal bone and the occipital 

bone at the skull base. This passage is important because it contains neurovascular structures such as 

the IXth, Xth and XIth 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 XIth cranial nerves 

was found in the jugular foramen during routine head dissection of a 74-year-old 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 in this region. 
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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 

among environmental pollutants. The increase of heavy metal ions in wastewater causes contamination 

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 become toxic at high concentration values. The contamination of heavy metals, especially in water 

resources, and the cleaning of these resources require expensive and complex studies. Therefore, in this 

study, the capacity of high internal phase emulsion templated polymers (PolyHIPE) to remove heavy 

metals from wastewater was investigated. Firstly, styrene and 2-ethyl 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 synthesis. The structural 

characterization of polystyrene based PolyHIPE structures was determined by foruier transform 

infrared spectroscopy, morphological characterization by scanning electron microscopy (SEM), pore 

volume and surface area of porous structures were determined by BET analysis. SEM images confirmed 

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 

containing Cr (VI) by batch method. The adsorption capacity of the polyHIPE structure of Cr (VI) metal 

was determined by UV-VIS 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) ions from wastewater. 

Keywords: PolyHIPE, Porous Polymer, Heavy Metal, Cr (VI), Water Treatment, Heavy Metal 

Removal
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Abstract 

 

Wildfires pose a significant threat to ecosystems, wildlife and human life around the world. Traditional 

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

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

has emerged as a promising solution to improve forest fire management strategies. This paper provides 

a comprehensive overview of the application 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, multi-spectral 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 

the integration of drones into firefighting operations, highlighting their role in aerial retardant delivery, 

controlled burns and post-fire 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 

awareness, improving response times and reducing risks to personnel, drones offer a cost-effective and 

scalable solution for fighting wildfires in a variety of environments. However, the successful 

implementation of drone-based systems requires interdisciplinary collaboration, stakeholder 

engagement, and a willingness to learn. 
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Abstract 

 

In recent years, issues such as food security, economic stability, and population nutrition have gained 

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 agriculture in global food trade and international economies. It is inevitable 

for countries to produce food of high quality and yield, given its importance. Consequently, artificial 

intelligence (AI) 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 study, state-of-the-art 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, GoogLeNet, 

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 achieved the 

highest accuracy. Additionally, this model achieved an overall accuracy of 98% across all classes. The 

evaluations conducted demonstrate that deep learning models can be effectively utilized for the 

classification of plant diseases. 

Keywords: Pre-trained CNN Model, Agricultural Technology, Plant Disease Diagnosis, Leaf 

Classification, ResNet 
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Özet 

 

Son yēllarda, teknolojinin hēzla geliĸimi ve eĵitim alanēndaki yenilik­i yaklaĸēmlar, ºĵrenme ve 

ºĵretme s¿re­lerinde ºnemli deĵiĸiklikler meydana getirmiĸtir. Bu bildiri, 3 boyutlu yazēcēlar ile 

geliĸtirilen ºĵretim materyallerinin eĵitim ¿zerindeki etkilerini detaylē bir ĸekilde incelemektedir. 

Geleneksel eĵitim ortamēnda, 7. sēnēf fen bilimleri derslerinde mayoz bölünme gibi karmaĸēk biyolojik 

s¿re­lerin ºĵretilmesi genellikle metin ve iki boyutlu gºrsellerle sēnērlē kalmaktadēr. Bu geleneksel 

yºntemler, ºzellikle gºrsel ve dokunma yolu ile ºĵrenen ºĵrenciler i­in yetersiz kalmaktadēr. Konunun 

karmaĸēklēĵē ve soyutluĵu, ºĵrencilerin konuyu tam anlamēyla kavramalarēnē zorlaĸtērmakta ve bu da 

ºĵrenme motivasyonlarēnē ve akademik baĸarēlarēnē olumsuz etkileyebilmektedir. Araĸtērmamēzēn 

temel amacē, 7. sēnēf fen bilimleri dersindeki mayoz bºl¿nme konusunu anlamlandērmak i­in 

ºĵrencilere derinlemesine bir ºĵrenme deneyimi sunmaktēr. Araĸtērmanēn yºntemi, nicel araĸtērma 

yöntemi olan ön test-son test kontrol gruplu deneysel bir desende tasarlanmēĸtēr. ¥n test-son test 

kontrol gruplu modelde, yansēz atama ile oluĸturulmuĸ iki grup bulunur. Gruplar 10 deney grubu 10 

kontrol grubu olmak üzere toplam 20 kiĸiden oluĸmaktadēr. Deney grubunda mayoz bºl¿nmenin 

evreleri konusu geliĸtirilen ºĵretim materyali ile, kontrol grubunda ise geleneksel model olan anlatēm 

yöntemi ile anlatēlmēĸtēr. Her iki grupta da deney ºncesi ve deney sonrasē alan uzmanlarēnca 

hazērlanan baĸarē testi uygulanmēĸtēr. Elde edilen veriler SPSS programē ile analiz edilmiĸtir. Elde 

edilen verilere gºre; deney grubundaki ºĵrencilerin kontrol grubundakilere kēyasla daha b¿y¿k bir 

baĸarē artēĸē yaĸadēklarē gºr¿lmektedir. Bu, deney grubunda kullanēlan eĵitim materyalinin ºĵrenme 

s¿recini olumlu yºnde etkilediĵini ve baĸarē seviyelerini artērdēĵēnē gºstermektedir. Kontrol 

grubundaki ºĵrencilerde gºzlemlenen minimal deĵiĸim, deney grubundaki daha yenilik­i ve etkileĸimli 

eĵitim yaklaĸēmlarēnēn ºnemini vurgulamaktadēr. 

Anahtar Kelimeler: 3D, ¥ĵretim Materyali, Mayoz Bºl¿nme, 3D Yazēcē 

 

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 and two-dimensional visuals. These traditional methods 

are inadequate, 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 in-depth 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 with pretest-posttest control 

group, which is a quantitative research method. In the pretest-posttest 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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Özet 

 

Ķnsanlēk tarihi boyunca tarēmsal ¿retim en ºnemli ihtiya­lardan biri olmuĸ, her zaman daha kaliteli 

ürün ve yüksek verim hedeflenmiĸtir. Günümüzde ise tarēmda yapay zekâ uygulamalarē ile verimlilik ve 

¿r¿n kalitesi arttērēlmaya, insan kaynaklē hatalar azaltēlmaya, insan iĸ g¿c¿nden ve zamandan tasarruf 

edilmeye ­alēĸēlmaktadēr. Hassas tarēm uygulamalarē ile alana ºzg¿ ekim, sulama, g¿breleme, 

ilaçlama gibi iĸlemler yapēlmakta, girdi maliyetleri azaltēlērken çevreye olan zarar da en aza 

indirilmektedir. ¥zellikle ¿r¿nlerde meydana gelen hastalēklarēn erken ve doĵru ĸekilde tespit 

edilebilmesi sayesinde ¿r¿nde yaĸanacak kayēplar b¿y¿k ºl­¿de engellenebilmektedir. Derin ºĵrenme, 

çok katmanlē yapay sinir aĵlarēnēn kullanēldēĵē bir makine ºĵrenmesi yöntemidir ve birçok alanda 

olduĵu gibi, tarēm alanēnda da etkili uygulamalar sunmaktadēr. Sºz konusu gºr¿nt¿ tanēma ve iĸleme 

olduĵunda, evriĸimli sinir aĵlarē (CNN) en iyi sonu­larē vermektedir. Bu ­alēĸmada, CNN mimarileri 

ile elma bitkisinin yapraklarēndan hastalēk tespit edilmeye ­alēĸēlmēĸtēr. Ķki farklē hastalēk t¿r¿n¿n (pas 

ve kara leke) ve saĵlēklē yapraklarēn olduĵu, ¿­ sēnēflē 1730 adet gºr¿nt¿den oluĸan veri seti ¿zerinde 

CNN modelleri eĵitilmiĸ, performanslarē karĸēlaĸtērēlmēĸtēr. 
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Özet 

 

Ķnternet ve K¿reselleĸme ile birlikte, Tarēm Sektºr¿ de E-ticaret platformlarēnda mal ve hizmet 

pazarlamaya baĸlamēĸtēr. Ulusal ve uluslararasē pazarlarda rekabet edebilmek i­in internet ile 

baĸlayan yeni ticaret ve pazarlama yºntemlerinin en aktif ĸekilde kullanēlmasē ka­ēnēlmaz bir 

gerçekliktir. E-ticaret, S-ticaret, M-ticaret, E-pazaryeri, E-perakendecilik ĸeklinde tanēmlanan ticaret 

yºntemleri tarēm sektºr¿nde ¿retim ve pazarlama faaliyeti y¿r¿ten iĸletmelerin yanēnda, tarēmsal ürün 

tedarik etmek isteyen m¿ĸterilerinin de aktif olarak kullandēklarē platformlar olmuĸtur. Tarēm Makine 

Ekipmanlarē, G¿bre, Ķla­, Tohum, Paketlenmiĸ gēdalar, Organik ürünler e-ticaret platformlarēnda 

alēnēp satēlmaktadēr. TKDK, KOSGEB, DOKAP vb. kurumlarca desteklenen pek çok Kooperatif ve 

Giriĸimci E-pazaryerlerinde veya kendi kiĸisel web sitelerinde ¿r¿nlerini pazarlamaktadēr. Bilgi ve 

iletiĸim teknolojilerinin yaygēnlaĸmasē, internete ulaĸēm imkanlarēnēn da artmasē ile birlikte dijital 

pazarlama ve sosyal medya imk©nlarēndan da faydalanēlmaktadēr. Bu ­alēĸmada Tarēmsal ¿r¿n satēĸē 

ger­ekleĸtiren, ¥rnek web siteleri incelenmiĸ olup e-ticaretin tarēmsal pazara katkēlarē araĸtērma 

konusu edilmiĸtir. 
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Özet 

 

D¿nyada ve T¿rkiyeôde sosyal medya kullanēmē her ge­en g¿n artmaktadēr. Sosyal medya platformlarē 

g¿nl¿k yaĸamda mesajlaĸma dēĸēnda, farklē sektºrlerin verimlilik ve hizmet kalitesinin artmasēna katkē 

saĵlamaktadēr. Tarēm sektöründe üreticiler yetiĸtiricilik, pazarlama, ürün iĸleme gibi konularda 

tarēmsal yayēm hizmetlerinden yararlandēklarē miktarda, verim ve kalitede artēĸē olmaktadēr. Son 

yēllarda bilgi ve iletiĸim teknolojilerinin geliĸmesiyle birlikte, tarēm teĸkilatlarē ¿reticilerle 

mesajlaĸmada b¿y¿k kolaylēk saĵlamēĸtēr. Akēllē telefonlarēn geliĸmesi ile birlikte ºzellikle WhatsApp 

sosyal medya platformu, ­ok farklē alanlarda bilgiye ulaĸma ve paylaĸma fērsatē vermiĸtir. Bu 

araĸtērmada, tarēm ¿reticilerinin yer aldēĵē 6 WhatsApp grup platformundaki ¿yelerin eĵitim d¿zeyi, 

meslek grubu, cinsiyet, yaĸ aralēĵē ve grupta bulunma s¿releri ile memnuniyet arasēndaki iliĸki 5ôli 

likert anketi ile araĸtērēlmēĸtēr. Ortaya ­ēkan farklēlēklar ki-kare analizi ile incelenmiĸtir. WhatsApp 

gruplarē üyeler tarafēndan günlük olarak %70ôin üzerinde aktif olarak takip edildiĵi, WhatsApp 

gruplarēna ¿ye olduklarē i­in mutluyum diyen erkek ve kadēn ¿ye oranē %85ôin ¿zerinde ­ēkmēĸtēr. 

WhatsApp grubunda ñhastalēk ve zararlēlarla m¿cadele ile ilgili paylaĸēmlarē takip etmeò ve ñgrup 

¿yelerinin y¿zy¿ze gºr¿ĸmeleriò ve ñgrupta uygulanan kurallardan memnuniyetò a­ēsēndan erkek ve 

kadēn cinsiyetleri arasēnda istatistiki a­ēdan fark ­ēkmēĸtēr. ñWhatsApp grubunda uzmanlarēn verdiĵi 

bilgilere g¿venmiyorumò ve ñgrupta yapēlan paylaĸēmlarēn tamamē grubun ama­larēna uygun 

deĵildirò ifadeleri ile eĵitim durumlarē arasēnda istatistiksel olarak anlamlē fark ­ēkmēĸtēr. Sonu­ 

olarak, ¿lkemizdeki tarēm ¿reticilerinin geliĸen biliĸim teknolojisinden daha fazla yararlanmalarē, 

¿retim aĸamasēnda her t¿rl¿ saĵlēklē bilgiye zamanēnda ulaĸmalarē a­ēsēndan bu platformlarēn 

geliĸtirilerek yaygēnlaĸtērēlmasē gerektiĵi kanaatine varēlmēĸtēr. 
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Bu ­alēĸma, eĵitim alanēnda dijitalleĸme süreçleri ve dijital  liderlik algēlarēna odaklanmaktadēr. Özetle, 

­alēĸma eĵitim kurumlarēndaki ºĵretmen ve yºneticilerin dijital dºn¿ĸ¿m s¿re­lerine uyumlarēnē ve 

dijital  liderlik algēlarēnē analiz etmeyi ama­lamaktadēr. ¢alēĸma, karma bir metodoloji kullanarak hem 

nicel hem de nitel verileri bir araya getirmekte ve bu konudaki mevcut literat¿rde bir boĸluĵu 

doldurmayē hedeflemektedir. Eĵitim kurumlarēnda dijitalleĸmenin nasēl ele alēndēĵē ve bu s¿recin 

ºĵretmenler ve yöneticiler tarafēndan nasēl algēlandēĵēna dair derinlemesine bir inceleme sunmaktadēr. 
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¥zellikle son 200 yēldaki insan faaliyetleri sonucunda meydana gelen iklim deĵiĸikliĵi, olduk­a 

tartēĸēlan ve etkileri azaltēlmaya ­alēĸēlan çok büyük bir problemdir. Sanayi Devrimi'nden sonra fosil 

yakētlarēnēn kullanēmēnēn artēĸē, atmosferdeki sera gazē miktarēnē arttērmēĸ ve iklim deĵiĸikliĵi etkilerini 

hissedilebilir bir noktaya getirmiĸtir. Ķklim deĵiĸikliĵiyle m¿cadele noktasēnda her ¿lke ºncelikle 

ulusal sera gazē b¿t­elerini hesaplamalē ve bunlarē azaltmaya yºnelik politikalar ¿retmelidir. Bu 

­alēĸmanēn amacē, ay­i­eĵi bitkisinin net ekosistem deĵiĸimini elde ederek ¿lkemizde ­ok geniĸ 

alanlarda tarēmē yapēlan ay­i­eĵi bitkisinin ulusal sera gazē b¿t­emize olan etkisini incelemektir. Bu 

­alēĸmada, Kērklareli'ndeki ­alēĸma sahasēnda 11 Mayēs 2017 - 15 Aĵustos 2017 tarihleri arasēnda 

yetiĸtirilen ay­i­eĵi bitkisinin karbon akēlarē mikrometeorolojik bir yaklaĸēm olan Eddy Kovaryans 

metoduyla elde edilmiĸtir. 
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G¿n¿m¿z¿n en ºnemli ­evresel problemi olan iklim deĵiĸikliĵi ile m¿cadelede mevcut durumun 

belirlenmesi ¿zerine bir­ok farklē alanda ­alēĸmalar s¿rd¿r¿lmektedir. Ķklim deĵiĸikliĵinden en ­ok 

etkilenen alanlardan biri olan G¿neydoĵu Anadolu bölgesinde, özellikle yaz dönemlerinde küresel 

ortalamanēn ¿zerinde sēcaklēklar yaĸanmaktadēr. Artan sēcaklēklar ile birlikte, ekstrem hava 

olaylarēnēn ĸiddetinde ve sēklēĵēnda da deĵiĸimler meydana gelmektedir. Bu ­alēĸmada, ķanlēurfa ili 

Harran ovasē iklim indisleri incelenmiĸtir. 1986-2020 dönemi için 5,5 km yatay ­ºz¿n¿rl¿ĵ¿ne sahip 

olan ñCopernicus European Regional ReAnalysis (CERRA)ò verisi, 2026-2100 dönemleri için MPI- 

M-MPI-ESM-LR (Germany) ve IPSL-CM5A-MR (France) küresel iklim modelleri tarafēndan üretilen 

EUR-11 domaine ait 0.11Á (~12,5 km) yatay ­ºz¿n¿rl¿ĵ¿ne sahip EURO-CORDEX verileri iyimser 

RCP4.5 ve kºt¿mser RCP8.5 senaryolarē kullanēlmēĸtēr. D¿nya Meteoroloji ¥rg¿t¿ne (WMO) baĵlē 

Ķklim Deĵiĸikliĵi Belirleme ve Ķndis Uzman Grubu (ETCCDMI) tarafēndan belirlenen indis tanēmlarē 

dikkate alēnarak, ge­miĸ ve gelecek dºnemler i­in iklimden kaynaklanan risk ve kuraklēk analizleri 

yapēlmēĸtēr. Bu analizlerde, Harran ovasēnēn ºnemli gelir kaynaĵē olan pamuk bitkisinin geliĸimi 

etkileyen minimum ve optimum sēcaklēk deĵerleri ele alēnmēĸtēr. Buna gºre h©lihazēr ortalama 

minimum ve maksimum sēcaklēk deĵerleri 12,3 ÁC ile 23,6 ÁC olan Harran ovasēnda, 2026-2100 yēllarē 

i­in RCP4.5 ve RCP8.5 senaryolarēna gºre yēllēk ortalama minimum ve maksimum sēcaklēklarda 

sērasēyla 1,5 ÁC ile 3 ÁC ve 2,5 ÁC ile 4 ÁC artēĸ beklenmektedir. Yēllēk toplam yaĵēĸ deĵerinde ise, %10 

ile %15 olmak ¿zere, yaklaĸēk 30 ile 60 mm azalma beklenmektedir. 
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Bu ­alēĸmada kērmēzē lahanalarēn hasat sonrasē kalitelerinin korunmasē amacēyla melatonin ve 

kalsiyum klor¿r (CaCl2) uygulamalarēnēn etkileri araĸtērēlmēĸtēr. Bitkilere hasat sonrasē uygulanan 

melatoninin depolama s¿resince karĸēlaĸēlan hastalēklarē azalttēĵē, yaĸlanmayē geciktirdiĵi ve raf 

ömrünü arttērdēĵē bilinmektedir. Ayrēca CaCl2 uygulamalarēnēn da solunumu azaltarak yumuĸamayē 

engellediĵi bºylece h¿cre duvarēnēn yapēsēnēn bozulmasēnē ºnlediĵi rapor edilmiĸtir. Literat¿r 

incelemesi yapēldēĵēnda kērmēzē lahanaya ait hasat sonrasē melatonin ve CaCl2 uygulamalarēna 

rastlanmamēĸtēr. Bu sebeple kērmēzē lahanada depo sonrasē bu uygulamalarēn kalite parametrelerine 

etkisi incelenmek istenmiĸtir. ¢alēĸmada kērmēzē lahanalar hasat edildikten sonra kontrol (saf su), 

100ɛM Melatonin, %2 CaCl2 ve Melatonin+CaCl2 sol¿syonlarēna 5 dakika daldērēlēp kurumaya 

bērakēlmēĸtēr. Kuruyan lahanalar birbirlerine deĵmeyecek ĸekilde kasalara dizilerek, uzaktan sēcaklēk ve 

nem kontrollü soĵuk hava deposunda muhafaza edilmiĸtir. Soĵuk hava deposu +4±1 °C ve %85±5 nispi 

neme gºre ayarlanmēĸtēr. Muhafaza boyunca 0, 7, 14, 21 ve 28. g¿nlerde her bir uygulama depodan 

­ēkarēlarak aĵērlēk kaybē, kroma (C), hue a­ēsē (ho), suda ­ºz¿nebilir katē madde i­eriĵi (SÇKM), C 

vitamini, toplam flavonoid, fenol, monomerik antosiyanin ve antioksidan aktivite içerikleri 

gºzlemlenmiĸtir. ¢alēĸma sonucunda melatonin ve kombinasyon uygulamasēnēn kērmēzē lahanalarda 

ºnemli bir etkisi saptanmamēĸtēr. Ancak CaCl2 uygulamasēnēn t¿m parametrelerde olumlu etkiye sahip 

olduĵu belirlenmiĸtir. 
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Özet 

 

Meyve ve sebzelerin hasat edildikten sonra kalite kaybēna uĵramasē ürün kayēplarēna yol a­maktadēr. 

Bu tarz ¿r¿n kayēplarēnē ºnlemek maksadēyla hasat sonrasē ­eĸitli uygulamalar yapēlmaktadēr. Bu 

uygulamalardan biri olan salisilik asit (SA), bitkinin olgunlaĸmasēnēn geciktirilmesinde, h¿cre 

duvarēnē par­alayan enzimlerin aktivitesinin azaltēlmasēnda, h¿cre zarē yapēsēnēn korunmasēnda, 

aroma kaybēnē azaltmada, besin i­eriĵini korumada ve antioksidan kapasiteyi artērmada etkili 

olmaktadēr. Literat¿re bakēldēĵēnda kērmēzē lahanada hasat sonrasē SA uygulamasē ve SAônēn farklē 

uygulama yºntemlerinin kēyasē mevcut deĵildir. Bu ­alēĸmada kērmēzē lahanalara hasattan sonra 2 

mM SA iki farklē yºntemle (Sprey ve Daldērma) uygulanmēĸtēr. Uygulama sonrasē kērmēzē lahanalar 

uzaktan kontrol edilebilir soĵuk hava deposunda (+4Ñ1ÁC'de ve %85Ñ5 baĵēl nem) 28 g¿n s¿re ile 

depo edilmiĸtir. Depolama baĸlangēcēnda ve depolamanēn 7, 14, 21 ve 28. g¿nlerinde kērmēzē 

lahanalar depodan ­ēkarēlarak gerekli analizler yapēlmēĸ ve depolama s¿recinde oluĸan kalite 

deĵiĸimleri incelenmiĸtir. Aĵērlēk kaybē, suda çözünür kuru madde (SÇKM) i­eriĵi,C vitamini, toplam 

fenolik madde (TF), toplam monomerik antosiyanin (TMA), toplam antioksidan kapasite (TAA) ve dēĸ 

renk parametreleri ºl­¿lm¿ĸt¿r. Yapēlan ölçümlerin sonu­larē incelendiĵinde, sprey ve daldērma 

uygulamalarēnēn kontrol grubuna kēyasla daha olumlu sonu­ verdiĵi ve depolama s¿recinde kalite 

kaybēnē azalttēĵē gºzlemlenmiĸtir. 

Anahtar Kelimeler: Antioksidan, Antosiyanin, Daldērma, Muhafaza, Sprey 

mailto:mehmet.isbilir9618@gop.edu.tr


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

48 

 

 

Biyopsi ¥rneklerinde Prion Proteini Bulaĸ Riskinin Kontrolu ve Yºnetilmesi 
 

 Habib Serdar Aday1* 

 

1Ķstanbul ¦niversitesi Ķstanbul Tēp Fak¿ltesi Tēbbi Patoloji A.D. 34000, Ķstanbul, T¿rkiye. 

 

*Corresponding author e-mail: saday@istanbul.edu.tr 

 

 

Özet 

 

Prionlar, protein yapēsēnda olan doĵal yapēlardēr. Ķlk kez 1980ôli yēllarda yapēsē proteine benzemesi 

nedeniyle bu ĸekilde óproteine benzer infektif yapēô ĸeklinde tanēmlanmaya baĸlanmēĸtēr.Yaĸayn t¿m 

memeli hayvan h¿cre zarēnda var olan, insan XX. Kromozon kēsa par­asēnda 253 amino asitlik prion 

protein geni ile tanēmlanēr. T¿m memelilerin h¿cre membranēnda bulunan ve normalde her insanēn 

20. kromozomunun kēsa bacaĵēnda yer alan prion protein geni (PRPN) tarafēndan kodlanan protein 

iki bºl¿mden oluĸur ve yaklaĸēk 253 aminoasit i­erir.(1-2)Prion proteinleri, insanlarda ve 

hayvanlarda oldukça kolay bulaĸabilen; süngerimsi ensefalopatiler veya prion hastalēklarē ilerleyici 

nºrodejeneratif hastalēklara, s¿ngerimsi ensefalopatilere (TSE-Transmissible spongiform 

encephalopathy) yol a­maktadēr. Kontaminasyon halinde, sinir sisteminde mºron kaybē, glial 

aktivasyon ve s¿ngerimsi deĵiĸiklikler ile t¿m memeli hayvanlarda ºl¿mc¿l sonu­lar ortaya 

­ēkmaktadēr. Kontaminasyonun olduk­a kolay, sonu­larēnēn ºl¿mc¿l, korunmanēn ve dezenfeksiyonun 

bilinen yºntemlerle olduk­a zor olmasē nedeni ile halk saĵlēĵē a­ēsēndan b¿y¿k risk oluĸturur. 

¥zellikle olasē pozitif vakalarēn kontroll¿ ­alēĸēlmasē ve numune teslim esnasēnda duyarlē olunmasē 

­alēĸan ve halk saĵlēĵē a­ēsēndan olduk­a ºnemlidir. Bu minvalde Patoloji Laboraturlarē a­ēsēndan 

deĵerlendirildiĵinde, nºrolojik biyopsilerde óbiyopsi talep formuna hasta tēbbi bilgilerinin tam 

girilmesi ve numune kayēt esnasēnda red ve kabul kriterlerine tam uyum saĵlanmasē esastēr. Tēbbi 

Patoloji laboratuvarēmēza ºrnek kabul¿ esnasēnda, analitik s¿reci oluĸturan rutin laboratuvar 

iĸlemleri hastaya ait anamnez dikkate alēnarak yapēlmakta iken, klinik olarak ºngºr¿lmeyen ancak 

hastanēn tedavi ve izlemini ciddi ve akut ĸekilde etkileyecek (t¿mºr ºn tanēsē alan hastalarda saptanan 

t¿berk¿loz, mantar gibi enfeksiyon hastalēklarē ya da hastanēn kontrole gelmesini gerektirmeyecek 

basit iĸlemler sērasēnda tesad¿fen saptanan neoplaziler gibi) durumlarē kapsayan ve acil olarak klinik 

hekimine a­ēk­a ve tartēĸmaya mahal vernmeksizin iletilmesi gerekir iken, hastaya ait anamnezde 

yanlēzca CJD? (Creutzfeldt-Jakob hastalēĵē) tanēmla yapēlmasē halinde, hastaya ait numuneler ve tēbbi 

materyal bildirimi  zorunlu CJD (Prion)dikkate deĵer olasēlēkla materyal kontamine kabul edilmelidir. 

Bu durumda materyal ve temas eden unsurlarēn bertaraf y¿klenicine gºnderilmesi easastēr. Bu 

noktada sistematik bertarafēn óPrion ķ¿pheli Vaka Bildirim Takip Bertaraf Formuô kullanēlarak bir 

format ile yapēlmasē ve form basamaklarēna uyularak bertaraf y¿klenicisineôPrion ķ¿pheli Atēkô 

protokolu gºnderilmesi sonucunda bertaraf teyidinim alēnmasē ile ­alēĸan saĵlēĵē ve iĸletme 

g¿venliĵinde riskin kontroll¿ azaltēlmasē mümkündür. 
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Özet 

 

Ķklim deĵiĸikliĵinin t¿rler ¿zerindeki rekabeti artērma, yaĸam alanē kaybē ve mek©nsal deĵiĸikliĵi gibi 

olumsuz etkileri, türlerin daĵēlēm alanlarē üzerinde güçlü bir etkiye sahiptir. Bu olumsuz etkileri aza 

indirgemek i­in iklim deĵiĸikliĵi ile m¿cadelede T¿r Daĵēlēm Modellemeleri (TDM) kullanēlmaktadēr. 

Biyo­eĸitliliĵi anlamak, korumak ve gelecekteki deĵiĸiklikleri tahmin etmekte ºnemli bir ara­ olan 

TDMôler t¿rlerin mevcut daĵēlēmēnē temsil eden noktasal veriler ve bu verilere iliĸkin biyoiklimsel 

deĵiĸkenler kullanēlarak geliĸtirilir. MaxEnt model, bu verileri entegre ederek, ­eĸitli iklim 

senaryolarē altēnda t¿rlerin potansiyel yayēlēĸ alanlarēnē tahmin etmek i­in kullanēlmaktadēr. 

¢alēĸmada T¿rkiyeôde doĵal yayēlēĸ alanē gösteren Vitis Vinifera (Narince Üzümü) türünün potansiyel 

yayēlēĸ alanē ile farklē iklim senaryolarēna gºre iklim deĵiĸikliĵinden mek©nsal olarak nasēl 

etkileneceĵinin MaxEnt model ile tahmin edilmesi ama­lanmēĸtēr. T¿re ait ºrnek noktalar, biyoiklim 

katmanlarē ve ­evresel deĵiĸkenler CBS uygulamalarē ile hazērlanmēĸ ve Maksimum Entropi 

algoritmasē ile iĸlenerek türün günümüz ve gelecek iklim koĸullarēnda potansiyel yayēlēĸ alanlarē 

belirlenmiĸtir. T¿r¿n yayēlēĸ alanlarēnēn iklim deĵiĸiminden nasēl etkileneceĵini belirlemek i­in 

Birleĸtirilmiĸ Model Karĸēlaĸtērma Projesi Aĸama 6 (CMIP6) ilkelerine gºre geliĸtirilen HadGEM3-

GC31-LL iklim modelinin SSP 2.45 ve SSP 5.85 senaryolarēna gºre t¿r¿n 2041-2060 ve 2081ï2100 

yēllarēndaki potansiyel yayēlēĸ alanē modellenmiĸtir. ¢alēĸma sonu­larēna gºre V. Vinifera 'nēn 

günümüz tahmini yayēlēĸ alanē mevcut coĵrafi daĵēlēmē ile uyuĸmaktadēr. Model tahminin doĵruluĵunu 

test eden AUC deĵerinin 0,81 ­ēkmasē modelin g¿venilirliĵini göstermektedir. Jackfine testi 

sonu­larēna gºre En Soĵuk Ķlk ¦­ Ayēn Ortalama Sēcaklēĵē (Biyo11) parametresinin test i­in ayrēlan 

oluĸum verilerinin daĵēlēmēnē tahmin etmek i­in en etkili deĵiĸken olduĵunu gºstermektedir. Yine aynē 

test sonu­larēna gºre modelde en etkisiz faktºr bakē faktºr¿ olarak belirlenmiĸtir. Model ­ēktēlarēna 

göre türe uygun ve en uygun mevcut daĵēlēm alanlarē toplam 42,333 km2ôdir. SSP 2.45 senaryosuna 

göre 2041-2060 yēllarēnda t¿re uygun ve en uygun alanlar toplamē 41,507 km2, 2080-2100 yēllarēnda 

38,067 km2ôdir. SSP 5.85 senaryosuna gºre t¿re uygun ve en uygun alanlar toplamē 2040-2060 

yēllarēnda 40,226 km2, 2081-2100 yēllarēnda 39,367 km2ôdir. Bu sonu­lara göre türün gelecek yēllarda 

yayēlēĸē azalmaktadēr. Tür gelecekte büyük bir habitat kaybēna uĵramamakta ancak coĵrafi daĵēlēĸē 

deĵiĸmektedir. Bu azalma ve deĵiĸim sonucunda ĸaraplēk ve sofralēk olarak ¿retilen ekonomik deĵeri 

y¿ksek V. Viniferaô nēn ekolojik ve ekonomik anlamda T¿rkiyeônin tarēmsal ¿retimini etkileyeceĵi 

tahmin edilmektedir. Bu nedenle iklim deĵiĸikliĵi ve t¿rler arasēndaki etkileĸimler konusunda daha 

detaylē ­alēĸmalar yapēlmalēdēr. Bu ­alēĸmalar sadece ­evresel etkileri deĵil, aynē zamanda ekonomik 

ve sosyal sonu­larē da ele almalēdēr. 
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Özet 

 

Bitkisel ¿retimde ēĸēk en ºnemli ­evresel faktºrlerden biridir. Iĸēk bitkiler i­in sadece bir enerji 

kaynaĵē olmamakla birlikte büyüme, geliĸme, verim ve birçok metabolik olayēn ger­ekleĸmesinde rol 

almaktadēr. Bitkiler yaĸamsal faaliyetlerini ve evrelerini tamamlayabilmeleri i­in belirli bir ēĸēklanma 

s¿resine ihtiya­ duyarlar. ¢ilek bitkisi meyve t¿rleri arasēnda ēĸēklanma s¿resine duyarlēlēĵēyla 

bilinmektedir. Bitkisel ¿retimde t¿kenmez ve ucuz enerji kaynaĵē olarak g¿neĸ kullanēlmaktadēr. Ancak 

örtü altē üretim, doku kültürü ­alēĸmalarē ve kapalē oda sistemleri gibi yapay ¿retim koĸullarēnda 

araĸtērēcēlar farklē ēĸēk kaynaklarēna ihtiya­ duymaktadērlar. ¢alēĸmamēzda Tokat koĸullarēnda 

yetiĸtiriciliĵi yoĵun olarak yapēlan iki ­ilek ­eĸidi (Monterey ve Albion) ve dºrt farklē (kērmēzē, mavi, 

g¿n ēĸēĵē, kērmēzē + mavi) led ēĸēĵē kullanēlmēĸtēr. Fideler kºk temizliĵi yapēldēktan sonra torf-perlit 

karēĸēmē olan 3 Lô lik saksēlara dikilmiĸtir. ¢alēĸma her bir ­eĸit ve uygulama i­in 3 tekerr¿r, her 

tekerr¿rde ise 10 bitki olacak ĸekilde dizayn edilmiĸtir. ¢ilekler led ēĸēklarē altēnda (8 saat ēĸēklē 16 

saat ēĸēksēz) 21  oda koĸullarēnda, d¿zenli olarak sulanmēĸ ve g¿brelenmiĸtir. Denemede yaprak 

sayēsē, SPAD, yaĸ ve kuru aĵērlēk, ºl¿m oranē, kºk ve yapraklarēn fitokimyasal analizleri yapēlmēĸtēr. 

¢alēĸma sonucunda farklē led ēĸēklarē altēnda yetiĸtirilen monterey ve albion ­eĸitleri farklē tepkiler 

gºstermiĸtir. Monterey ­eĸidi Albion ­eĸidine kēyasla daha iyi bir geliĸim gºstermiĸtir. 
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Özet 

 

Yaprak bitleri (Insecta: Hemiptera: Aphididae), aĵēz kēsēmlarēnē kullanarak bitki floemini besleyen 

yumuĸak gºvdeli bir bºcek grubudur. Bu t¿rlerin ­evresel faktºrler, konak­ē bitkiler ve partenogenetik 

¿reme bi­imleri yoluyla kontrols¿z yayēlmasē nedeniyle tarēm, ormancēlēk ve bah­ecilikte zararlē 

bºceklerdir. Sadece tarēm ¿r¿nlerine doĵrudan zarar vermekle kalmēyor, aynē zamanda bir­ok bitki 

hastalēĵēnēn da taĸēyēcēsē oluyorlar. T¿rlerin doĵru tanēmlanmasē, erken tespit ve risk analizi ile d¿nya 

­apēnda ekonomik a­ēdan ºnemli yaprak biti t¿rlerinin entegre yºnetimi a­ēsēndan ­ok ºnemlidir. 

DNA barkodlama, bºcekler de dahil olmak ¿zere ­eĸitli canlē organizmalarēn t¿rlerinin 

tanēmlanmasēnda etkili bir ĸekilde kullanēlan bir yaklaĸēmdēr. Molek¿ler taksonomide, mitokondriyal 

sitokrom c oksidaz alt birimi 1 (COI) gen bºlgesi en yaygēn kullanēlan DNA barkodudur; bu, ĸifreli 

t¿rler, konak­ēya ºzg¿ soylar ve morfolojik olarak benzer gruplar arasēnda bile daha y¿ksek t¿r 

ayrēmcēlēĵē y¿zdesine neden olur. Bu ­alēĸmada COI gen bazlē DNA barkodlamasēna dayalē yaprak 

biti t¿rlerinin tanēmlanmasēnēn ºnemi tartēĸēlacaktēr. 
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DNA Barcoding in Aphids 

 

Abstract 

 

Aphids (Insecta: Hemiptera: Aphididae) are a group of soft-bodied 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 c oxidase 

subunit 1 (COI) gene region is the most commonly used DNA barcode, resulting in higher percentage 

of species discrimination, even among cryptic species, host-specific 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 Barcoding, Molecular Taxonomy 
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Ķkinci trimesterde serviksin tekrarlayan, pasif ve aĵrēsēz dilatasyonu servikal yetmezlik olarak bilinir. 

Kesin nedeni bilinmemekle birlikte, subklinik intraamniyotik enfeksiyonun bununla baĵlantēlē olduĵu 

d¿ĸ¿n¿lmektedir. Bu araĸtērmanēn amacē, enfeksiyonda rol¿ bulunan genlerden olan interlºkin 6 (IL6) 

-174G&gt;C (rs1800795) ve interlökin 10 (IL10) -1082A&gt;G (rs1800896) polimorfizmleri ile 

servikal yetmezlik arasēnda bir baĵlantē olup olmadēĵēnē araĸtērmaktēr. Bu araĸtērmada, servikal 

yetmezliĵi olan 93 hasta ve 103 saĵlēklē kontrolden alēnan DNA örnekleri polimeraz zincir reaksiyonu 

(PCR) ve restriksiyon fragman uzunluk polimorfizmi (RFLP) teknikleri kullanēlarak analiz edilmiĸtir. 

Ķstatistiksel analizler ki-kare testi kullanēlarak yapēlmēĸtēr. Servikal yetmezlik hastalarē ve saĵlēklē 

kontroller arasēnda IL6 -174G&gt;C ve IL10 -1082A&gt;G polimorfizmlerinin allel ve genotip 

daĵēlēmlarē a­ēsēndan istatistiksel olarak anlamlē bir fark bulunmamēĸtēr (p&gt;0.05). Ancak kompozit 

genotipleme analizine göre, CC/AA (IL6 -174G&gt;C / IL10 -1082A&gt;G) kompozit genotipi 

hastalar ve kontroller arasēnda anlamlē bir fark ortaya koymuĸtur (p=0.049). D¿ĸ¿k sayēsē ile CC/AA 

(IL6 -174G&gt;C / IL10 -1082A&gt;G) kompozit genotipi arasēnda da istatistiksel olarak anlamlē bir 

iliĸki tespit edilmiĸtir (p=0.006). Sonu­ olarak, IL6 -174G&gt;C (rs1800795) ve IL10 - 1082A&gt;G 

(rs1800896) polimorfizmleri ile servikal yetmezlik arasēnda tek baĸēna bir iliĸki bulanamamēĸ olsa da, 

bu polimorfizmlerin birlikte hastalēĵa ve hastalēĵēn ĸiddetine yatkēnlēk oluĸturabileceĵi gºr¿lmektedir. 

Anahtar Kelimeler: Servikal yetmezlik, IL6, IL10, rs1800795, rs1800896 

mailto:nevin.karakus@gop.edu.tr


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

53 

 

 

Saĵlēk Biliĸiminde Ķnovatif ¦r¿n Tasarēmē: Kablosuz Hasta Monitºrizasyonu 
 

Dºnd¿ ķanlēt¿rk1*, Ķsmail Hakkē ķanlēt¿rk2, Yasemin Duran3 

 

1Tokat Gaziosmanpaĸa ¦niversitesi, Tokat, Türkiye 
1Tokat Gaziosmanpasa University, Erbaa Faculty of Health Sciences, Nursing Department, 60250, 

Tokat, Türkiye 
2Tokat Gaziosmanpasa University, Erbaa Faculty of Social Sciences and Humanities, Mechanical 

Engineer MSc, 60250, Tokat, Türkiye 
3Tokat Gaziosmanpasa University, Institute of Postgraduate Education, Nursing Department, 60250, 

Tokat, Türkiye 

 

*Corresponding author e-mail: dondu.tuna@gop.edu.tr 

 

Özet 

 

Hastanēn yaĸamsal g¿venliĵini artērmak, kalp atēĸ hēzē ve ritmi, oksijen saturasyonu, kan basēncē, 

solunum sayēsē, sēcaklēk, saturasyon, kan oksijen doygunluĵu gibi fizyolojik parametreler hakkēnda 

bilgi sahibi olmak amacēyla, önemli deĵiĸkenlerin elektronik cihazlar aracēlēĵē ile devamlē veya belli 

aralēklarla tekrarlanarak yapēlan ºl­me iĸlemlerine monitºrizasyon denir. Hastabaĸē monitºr 

sistemleri, ameliyathane, yoĵun bakēm, yatan hasta servisleri, hastane ºncesi ambulanslarda, 

rehabilitasyon merkezlerinde ve evde bakēm birimlerinde kullanēlmaktadēr. Kullanēlan monitºr 

cihazlarēnēn ­oĵu b¿y¿k boyutlu ve bir­ok kablodan oluĸan cihazlardēr. Kablolardan kaynaklē hareket 

kēsētlamasē, enfeksiyon, basē yarasē ve uykusuzluk geliĸebilmektedir. Kablolarēn b¿k¿lmesi ve 

­ēkmasēna baĵlē veri aktarēmēnda kesinti ve parazitli görüntü, alarm yorgunluĵu geliĸimine sebep 

olmaktadēr. Kablolar sadece hasta yatarken deĵil transfer sērasēnda da sorunlar oluĸturmaktadēr. Son 

yēllarda saĵlēkta kalite gereĵi daha konforlu ve daha ucuz izleme sistemlerinin geliĸtirilmesi yºn¿nde 

bir baskē oluĸmaktadēr. Geliĸtirdiĵimiz ñkablosuz gºr¿nt¿leme elektrodu sistemiò kablo iliĸkili 

sorunlarēn ­ºz¿m¿ne olanak saĵlamaktadēr. Sistem hasta/yaralēlarēn s¿rekli izlemenin g¿venliĵinden 

ödün vermeden daha kaliteli hizmet sunumuna olanak vermektedir. Proje ile hastanēn v¿cuduna 

yapēĸtērēlan elektrotlara verici yerleĸtirilecek. Kablosuz sinyalleri alēp gºr¿nt¿leyebilen bir de monitör 

olacaktēr. Elektrotlardan alēnan sinyallere vericideki mikrodenetleyicide bulunan ºzel yazēlēm ile 

alēcēya iletilecektir. Alēcē tarafēnda ise sinyalleri karēĸtērmayacak ve parazitleri deĵerlendirmeyecek 

ºzel bir yazēlēm oluĸturulacaktēr. Hasta monitºrlerindeki kablolarēn ortadan kaldērēlmasē, veri 

aktarēmēnēn radyofrekans yºntemi ile saĵlanmasē, monitºr boyutlarēnēn k¿­¿lt¿lmesi, elektrik veya 

internet baĵlantēsē gerektirmeyen bir gºr¿nt¿leme sisteminin oluĸturulmasēnēn alarm yorgunluĵu, 

uykusuzluk, basē yarasē ve enfeksiyonun azaltēlmasēnē dolayēsēyla iĸ y¿k¿, maliyet ve hastanede kalēĸ 

s¿resi ¿zerinde olumlu katkēlar oluĸturacaĵē d¿ĸ¿lmektedir. Mevcut kablosuz sistemlerde kablosuz 

¿r¿nler bulunmaktadēr. Fakat bu ¿r¿nler hastane ortamēnda kullanēma uygun deĵildir. Ayrēca bu 

ürünler ürünlerin tamamē Bluetooth, Wifi ve GSM teknolojilerini kullanmaktadēr. Bu da ek kurulum ve 

maliyetlere sahip olduklarē anlamēna gelmektedir. ¢alēĸmamēz Radyo Frekansē (RF) teknolojisini 

kullanacaĵēndan herhangi bir ayar ve kuruluma ihtiya­ duymamaktadēr. Yukarēda belirtilen ¿r¿nlerin 

6 il© 32 saat arasēnda kullanēm ºm¿rleri vardēr. ¢alēĸmamēz 72 saat boyunca kullanēlabilecektir. 

Bluetoothôlu cihaz kullanēmē i­in elektrotlarēn monitºre ayrēca tanētēlmasē gerekmektedir. Veri aktarēm 

mesafesi ise kēsētlēdēr. Wi-Fi aĵē kullanan cihazlar için yine aĵ kurulumu gerekmektedir. GSM 

teknolojisini kullanan cihazlar için aktif hücresel yayēna ihtiyaç vardēr. ¢alēĸmamēz 2.4GHz RF 

yöntemini kullanmaktadēr. Herhangi bir kurulum ve ayar gerektirmemektedir. Ķnternet, h¿cresel yayēn 

gibi baĵēmlēlēklarē yoktur. Bu nedenle diĵer ¿r¿nlerden üstündür 
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Özet 

 

Bilgisayar sistemlerinin insan benzeri yetenekler gºstermesini saĵlayan bir bilim ve m¿hendislik alanē 

olarak tanēmlanan; d¿ĸ¿nme, ºĵrenme, karar verme, problem ­ºzme, dil anlama ve tasarēm gibi 

alanlarda insan zekasēnē ĸimdilik taklit eden yapay zek© teknolojileri, ºzellikle otomasyon, saĵlēk, 

finans, iletiĸim, ulaĸēm ve reklamcēlēk sektºrlerinde kullanēlmaktadēr. Yapay zek© teknolojilerinden 

piyasa taleplerini karĸēlayarak rekabet avantajē kazanmak ¿zere ºzellikle reklam end¿strisinde geniĸ 

ºl­¿de yararlanēlmaktadēr. Bug¿n reklamcēlēkta yapay zek© kullanēmē d¿nyada ve T¿rkiyeôde t¿m 

reklam ¿retim s¿re­lerini, reklam iletilerinin oluĸturulmasēndaki yaratēcē faaliyetleri, reklam 

end¿strisini ve t¿ketici gruplarēnē doĵrudan etkilemekte ve dºn¿ĸt¿rmektedir. Yapay zek©, reklam 

tasarēmēnda inovasyonu ve etkinliĵi artērma potansiyeline sahiptir. Bununla birlikte yapay zek© 

kullanēmēnēn reklam tasarēmēndaki yaratēcēlēĵēn t¿m yºnlerini etkilemesi ve doĵasēnē deĵiĸtirmesi 

sebebiyle fērsatlarē ve sorumluluklarē da beraberinde getirmektedir. Bu ­alēĸmanēn amacē yapay 

zekanēn reklamcēlēk sektöründe kullanēmēna iliĸkin fērsat ve yararlarē ortaya koyarak reklamcēlēk 

sektºr¿n¿n yapay zek© kullanēmēna iliĸkin sorumluluklarēnē tartēĸmaktēr. ¢alēĸmanēn analiz birimini 

güzellik endüstrisinin sosyal sorumlu en önemli aktörlerinden biri olan Dove markasēnēn The Code 

isimli reklam kampanyasē oluĸturmaktadēr. The Code reklam kampanyasē Roland Barthesôēn 

gºstergebilim yaklaĸēmēna gºre incelenecek ve markanēn reklam kampanyasēyla birlikte yapay zek© 

kullanēmēnēn reklamcēlēk sektºr¿ne iliĸkin katkē ve sorumluluklarē tartēĸēlacaktēr. 
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Özet 

 

Ķnsanlarēn doĵal ortam üzerindeki etki alanēnēn geniĸlemesiyle gayet sēradan olan doĵa olaylarē afet 

boyutu kazanmaktadēr. Bu baĵlamda heyelanlarda insan ve eserlerine zarar vererek afetlere neden 

olmakta ve sayēlarē her ge­en g¿n artmaktadēr. Heyelan, toprak, kaya ya da bunlarēn karēĸēmēndan 

ibaret malzemenin, ­evresel bileĸenlerin hazērlayēcē etkisi ve ­eĸitli tetikleyici kuvvetlerin var 

olmasēyla yer ­ekimine baĵlē olarak yama­ aĸaĵē hareket etmesidir. Bu afetle m¿cadele i­in heyelanēn 

nerelerde olabileceĵinin önceden bilinmesi önemli bir veri durumundadēr. Bu veri, heyelan duyarlēlēk 

­alēĸmalarē ile ¿retilmektedir. Bu ­alēĸma kapsamēnda Tokat Ķli sēnērlarē i­erisinde bulunan ve ĸehir 

merkezinin de büyük bir kēsmēnēn içerisinde bulunduĵu Behzat Deresi Havzasēônda heyelan duyarlēlēĵē 

analizi yapēlmēĸtēr. Toplam 249 km2 olan havzada heyelan duyarlēlēĵēnēn y¿ksek olduĵu alanlarēn 

belirlenmesi amacēyla y¿kselti, eĵim, eĵim ĸekli, topografik nemlilik indeksi, akarsuya yakēnlēk, arazi 

ºrt¿s¿ ve toprak derinliĵi olmak ¿zere toplam yedi ­evresel bileĸen kullanēlmēĸtēr. ¢evresel 

bileĸenlerin heyelan oluĸturma potansiyeli ¿zerinde ºnem aĵērlēklarē ­ok kriterli karar verme 

yºntemlerinden Analitik Hiyerarĸi Prosesi ile ger­ekleĸtirilmiĸtir. ¢evresel bileĸenlere ait haritalarēn 

üretimi ve duyarlēlēĵēn mekânsal daĵēlēĸ haritasēnēn üretiminde ArcMap 

10.5 yazēlēmē kullanēlmēĸtēr. Behzat Havzasēônda akarsular tarafēndan derin bir ĸekilde yarēlmēĸ 

vadilerde, ºzellikle havzanēn yukarē kesimlerinde heyelan duyarlēlēĵēnēn y¿ksek olduĵu tespit 

edilmiĸtir. ¢ok y¿ksek ve y¿ksek heyelan duyarlēlēĵē sēnēfēna sahip alanlar havzanēn yaklaĸēk olarak 

%25ôini kaplamaktadēr. Duyarlēlēĵēn y¿ksek olarak tespit edildiĵi alanlarda yapēlacak beĸeri 

faaliyetler ºncesinde daha detay ºl­ekte deĵerlendirmelerin yapēlmasē, doĵal bir olay olan k¿tle 

hareketlerinin can ve mal kayēplarēna neden olarak afet boyutu kazanmamasē i­in ºnem arz 

etmektedir. 

Anahtar Kelimeler: Heyelan Duyarlēlēĵē, Analitik Hiyerarĸi Prosesi, Coĵrafi Bilgi Sistemleri, Tokat 

mailto:emal.ersayin@gop.edu.tr


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

56 

 

 

Suluca Deresi Havzasēônda Taĸkēn Duyarlēlēĵēnēn Best-Worst Yºntemi ve Coĵrafi Bilgi 

Sistemleri ile Deĵerlendirilmesi 
 

Mustafa Yaĸ1*, Kemal Ersayēn1 

 

1Tokat Gaziosmanpaĸa ¦niversitesi, Fen Edebiyat Fak¿ltesi, Coĵrafya Bºl¿m¿, 60000, Tokat, 

Türkiye 

 

*Corresponding author e-mail: kemal.ersayin@gop.edu.tr 

 

 

Özet 

 

Taĸkēn, ani yaĵēĸlarla oluĸabilecek b¿y¿k su k¿tlelerinin akarsu yataklarēnē doldurduĵu ve yatak 

dēĸēna ­ēkēp etrafēna zarar verdiĵi bir doĵa olayēdēr. Taĸkēn duyarlēlēk ­alēĸmalarēnda olasē bir taĸkēn 

anēnda nerelerin etkilenip zarar gºreceĵi ºnceden tahmin edilerek doĵal bir olayēn afet boyutuna 

ge­mesini ºnlemek ama­lanmaktadēr. Bu ­alēĸma kapsamēnda Tokat il sēnērlarē i­erisinde bulunan 

Suluca Deresi Havzasēônda taĸkēn ger­ekleĸme potansiyeline sahip alanlarēn belirlenmesi 

ama­lanmēĸtēr. ¢alēĸma Sahasē, Orta Karadeniz Bºlgesiôndeki Tokat ili Merkez ve Niksar il­eleri 

arasēnda ºnemli karayolu g¿zergahē ¿zerinde bulunan, en y¿ksek noktasē 1565 metre ve en al­ak 

noktasē 372 metre olan 40,58&nbsp;kmĮ alana sahip Suluca Deresi Havzasēôdēr. Havzanēn al­ak 

kesimlerinde dar bir vadi i­erisinde kºylerin bulunmasē ve halihazērda inĸasē devam etmekte olan 

Tokat-Niksar Karayoluônun da bu dar vadi içerisinden geçmesi ­alēĸma alanēnēn önemini artērmēĸtēr. 

Taĸkēn duyarlēlēk alanlarēnēn belirlenmesinde arazi ºrt¿s¿, eĵim, litoloji, profil eĵriliĵi, sayēsal 

yükselti modeli, topografik pozisyon indeksi ve topografik nemlilik indeksi olmak üzere toplam 7 

parametre kullanēlmēĸtēr. Bu parametrelere ­ok kriterli karar verme yºntemlerinden best-worst 

metodu ile ikili karĸēlaĸtērma uygulanarak parametrelerin birbirlerine kēyasla aĵērlēk deĵerleri elde 

edilmiĸtir. Bu aĵērlēk deĵerleri Coĵrafi Bilgi Sistemleri yazēlēmē olan ArcGIS 10.5 programēnda 

aĵērlēklē ­akēĸtērma yºntemi ile deĵerlendirilmiĸ ve taĸkēn duyarlēlēk sonu­larē elde edilmiĸtir. Elde 

edilen sonuçlar d¿ĸ¿k derecede duyarlē, orta derecede duyarlē ve yüksek derecede duyarlē ĸeklinde 3 

sēnēfa ayrēlmēĸtēr. ¢alēĸma alanēnēn 1,12 kmĮôlik (%2,76) kēsmē y¿ksek derecede duyarlē alan olarak 

tespit edilmiĸtir. 
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Otizm Spektrum Bozukluĵu (OSB), sosyal-iletiĸimsel alanda yetersizlikler, kēsētlē ilgi alanlarē ve 

tekrarlayēcē davranēĸ kalēplarē ile karakterize nºrogeliĸimsel bir bozukluktur. OSB olan bireyler, 

emosyonel tepkileri anlamak, ifade etmek ve d¿zenlemek konusunda zorluklar yaĸayabilir. 

Araĸtērmamēzēn amacē, hareketin planlanmasēnda fonksiyon gören subkortikal yapēlar ile emosyonel 

durum, hafēza ve davranēĸlarēn sergilenmesinde rol alan limbik sistem yapēlarēnda OSBôde gºzlenmesi 

beklenen muhtemel deĵiĸiklikleri saĵlēklē kontrol grubu ile karĸēlaĸtērarak deĵerlendirmektir. 

¢alēĸmamēzda, Tokat Gaziosmanpaĸa ¦niversitesi Saĵlēk Uygulama ve Araĸtērma Hastanesiône 

baĸvuran ve OSB tanēsē koyulan 20 ­ocuĵun beyin manyetik rezonans (MR) gºr¿nt¿leri incelendi. 

Kontrol grubu olarak baĸ aĵrēsē nedeniyle MR ­ekilen ve herhangi bir tanē konmayan saĵlēklē 20 

­ocuĵun gºr¿nt¿leri analiz edildi. ¢alēĸmamēz retrospektif olarak yapēldē. Hacimsel analizler i­in 

beyin MRI veri iĸleme i­in ¿cretsiz bir ­evrimi­i web tabanlē sistem olan volBrain (v.1.0, 

http://volbrain.upv.es) sistemi kullanēldē. Ķstatistiksel analiz için IBM SPSS Statistics 26 kullanēldē. OSB 

ve kontrol grubu arasēnda hippocampus, corpus amygdaloideum, nucleus subthalamicus, putamen ve 

thalamus hacimlerinde anlamlē düzeyde fark tespit edilmedi (p&gt;0,05). ¢alēĸmamēz, OSBônin 

emosyonel durumun kontrol¿nde fonksiyon gºren limbik sistem ile hareketin planlanmasēnda rol alan 

subkortikal yapēlarēn hacimlerinde anlamlē d¿zeyde etkilenmeye neden olmadēĵēnē gºstermiĸtir. 
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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 Gaziosmanpaĸa University Health Practice and Research Hospital and diagnosed with ASD 

were analyzed.  As a control group, the images of 20 healthy children who underwent MRI due to 

headache and were not diagnosed with any disorder were evaluated. For volumetric analysis, 

volBrain (v.1.0, http://volbrain.upv.es), a free online web-based 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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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 various vector-borne 

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, morphology-based 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 I (COI) gene is a universal DNA barcoding 

region, used efficiently for discriminating various species and species nomenclature. Other gene 

regions including, COII, 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, Molecular Taxonomy, Mosquitoes, CO1 
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Özet 

 

Ķns¿lin direnci, yeterli ins¿lin ¿retilmesine ve dolaĸēmda bulunmasēna raĵmen biyolojik etkilerini 

gösterememesi olarak tanēmlanēr. Kardiyovasküler riskler içeren insülin direnci, bu yönüyle önemle 

¿zerinde durulan bir metabolik hastalēktēr. Ķns¿lin direncinden sorumlu olarak fiziksel inaktivite, 

dengesiz beslenme ve obezite gibi faktºrlerin arasēna son dºnemde yapēlan ­alēĸmalarēn ēĸēĵēnda 

baĵērsak mikrobiyatasē da girmiĸtir. Baĵērsak mikrobiyatasēndaki deĵiĸiklikler aynē zamanda baĵērsak 

ge­irgenliĵinde de sorunlara yol a­maktadēr. Bu ­alēĸmada; ins¿lin direncinin patofizyolojisinde 

baĵērsak ge­irgenliĵinin rol¿n¿n aydēnlatēlmasēna katkē saĵlamak, yeterli ve dengeli bir diyet sonrasē 

baĵērsak ge­irgenliĵinin ve serum zonulin d¿zeyinde azalma ile ins¿lin direncinde iyileĸme olup 

olmayacaĵēnē gºzlemlemek ama­lanmēĸtēr. ¢alēĸmamēzda ins¿lin direnci olan kadēnlar ile saĵlēklē 

kadēnlarēn serumlarē toplanmēĸtēr. Ayrēca insülin dirençli gruptan 6 haftalēk diyet tedavisi uygulanan 

gruptan diyet sonrasē i­in serumlarē toplanmēĸtēr. Zonulin d¿zeyleri ELĶSA yºntemiyle analiz 

edilmiĸtir. Gruplar arasēnda ve diyet tedavisi uygulanan kadēnlarēn diyet öncesi ve sonrasēnda zonulin 

d¿zeylerinde anlamlē fark saptanmēĸtēr. Zonulin ile laboratuvar parametreleri (glukoz, ins¿lin, 

kolesterol, trigliserid, HDL, LDL, ALT, AST) ve ins¿lin direncini gºstermek i­in hesaplanmēĸ HOMA-

IR indeks deĵerleri arasēnda korelasyon analizi yapēlmēĸtēr. Zonulin d¿zeyi ins¿lin diren­li grupta 

saĵlēklē gruptan daha y¿ksek bulunmuĸtur. Diyet tedavisi uygulayan ins¿lin diren­lilerde diyet ºncesi 

zonulin d¿zeyi diyet ºncesinden daha y¿ksek bulunmuĸtur. Yapēlan korelasyon analizinde zonulin; 

insülin ve HOMA-IR indeksi arasēnda pozitif yönde kuvvetli derecede korelasyon kilo ve BKĶ ile 

arasēnda pozitif yºnde orta derecede korelasyon, yaĸ, kalori, trigliserid, ALT ve AST ile arasēnda 

pozitif yºnde zayēf derecede korelasyon saptanmēĸtēr. Kolesterol, HDL ve LDL ile bir korelasyon 

bulunmamēĸtēr. Diyet tedavisinden sonraki korelasyon ­alēĸmasēnda zonulin ile ins¿lin pozitif yºnde 

kuvvetli derecede, HOMA-IR indeksi ile pozitif yºnde orta derecede korelasyon saptanmēĸtēr. 

¢alēĸmamēzēn sonu­larē bize artan zonulin d¿zeylerinin baĵērsak ge­irgenliĵinin bozulmasē sonucu 

ins¿lin direnciyle iliĸkili olabileceĵini gºstermiĸtir. Yeterli ve dengeli diyet sonrasē serum zonulin 

d¿zeylerindeki azalmayla beraber ins¿lin direncinde iyileĸme gºzlemlenmiĸtir. Bu nedenle serum 

zonulin d¿zeyinin azalmasēyla ins¿lin direncinin sebep olabileceĵi DM ve kardiyovask¿ler 

hastalēklarēn geliĸme sēklēĵēnēn azalabileceĵini öngörebiliriz. 

Anahtar Kelimeler: Zonulin, Baĵērsak Ge­irgenliĵi, Ķns¿lin Direnci, Patofizyolojisi 
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Özet 

 

COVID-19 t¿m d¿nyada y¿ksek ºl¿m oranēna neden olan vir¿s kaynaklē bir hastalēktēr. Vir¿sle enfekte 

olan hastalar kuru ºks¿r¿k, nefes darlēĵē, ateĸ ve diĵer semptomlarēn yanē sēra belirgin radyografik 

görsel özelliklere sahiptir. COVID-19'un doĵru tespiti, hekimlerin uygun tedavilerle m¿dahale 

etmesine yardēmcē olmak i­in b¿y¿k ºnem taĸēmaktadēr. Ters Transkripsiyon- Polimeraz Zincir 

Reaksiyonu (RT-PCR) testi, COVID-19 tespiti i­in rutin olarak kullanēlmasēna raĵmen maliyeli, 

zaman alēcē ve yanlēĸ sonu­lara eĵilimlidir. Bununla birlikte COVID-19, benzer semptomlara sahip 

olan bakteri kaynaklē zat¿rre ile karēĸtērēlabilmektedir. Bu nedenle teĸhis i­in d¿ĸ¿k maliyetli, hēzlē ve 

baĸarēlē sonuç veren tēbbi görüntüleme tabanlē bilgisayar destekli ­alēĸmalar ºnemli bir alternatiftir. 

Bu ­alēĸmada, COVID-19 hastalarē, bakteri kaynaklē zat¿rre hastalarē ve saĵlēklē bireylerin akciĵer 

rºntgen gºr¿nt¿leri ¿zerinden otomatik olarak tespit edilmesini ama­layan derin ºĵrenme tabanlē ¿­ 

farklē yaklaĸēm ºnerilmiĸtir. Ķlk yaklaĸēmda ºĵrenme aktarēmē, ikinci yaklaĸēmda öznitelik ­ēkarēmē ve 

üçüncü yaklaĸēmda ise öznitelik seçimi yöntemi uygulanmēĸtēr. ¥nceden eĵitilmiĸ evriĸimli derin sinir 

aĵlarē Vgg19, ResNet50 ve DenseNet201 ºĵrenme aktarēmē ve ºznitelik ­ēkarēmē amacēyla 

kullanēlmēĸtēr. ¥znitelik ­ēkarēmē ve ºznitelik se­imi yaklaĸēmēnda sēnēflandērēcē olarak Destek Vektör 

Makinesi tercih edilmiĸtir. ¢alēĸmada Kaggle tarafēndan eriĸime sunulan ve herkese a­ēk üç farklē 

akciĵer röntgen görüntüsü veri tabanēndan elde edilen her bir sēnēfa ait 1500 adet olmak ¿zere 

toplamda 4500 adet rºntgen gºr¿nt¿s¿ kullanēlmēĸtēr. ¥ĵrenme aktarēmē yaklaĸēmēnda ResNet50 ile 

%99,2, öznitelik ­ēkarēmē yaklaĸēmēnda DenseNet201 ile %98,7, ºznitelik se­imi yaklaĸēmēnda ise 

ResNet50 ile %98,3 doĵruluk elde edilmiĸtir. Bunun yanē sēra ºnerilen ºznitelik se­imi yaklaĸēmē 

sayesinde sēnēflandērma doĵruluĵunda belirgin bir d¿ĸ¿ĸ yaĸanmadan sēnēflandērma hēzē yaklaĸēk beĸ 

kat artmēĸtēr. 
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Özet 
 

Robotik, modern toplumun ºnemli bir par­asē ve bir araĸtērma merkezi haline gelmiĸtir. Mobil 

robotlar, mobilite yeteneklerinden dolayē en fazla odaklanan robotlar olmuĸtur. Bunlar, merdiven ve 

enkaz gibi zorlu arazilerde gezinebildikleri i­in denetim, gºzetleme ve afet yardēmē i­in ºnemlidir. 

Hexapod robotlar, iki ayaklē ve dºrt ayaklē robotlara kēyasla daha iyi stabilite, y¿k taĸēma kapasitesi 

ve hata toleransē sunmaktadēr. Nºro-bulanēk teknikler, karmaĸēk problemlerin ¿stesinden gelme 

yetenekleri nedeniyle tercih edilmektedir ve mobil robot navigasyonunda yaygēn olarak 

kullanēlmaktadēr. Akēllē ve bilgiye dayalē yaklaĸēmlarē, karmaĸēk gºrevlerin belirsizliklerini ve 

doĵrusal olmamalarēnē modellemede olduk­a etkilidir. Mobil robot navigasyonuna yºnelik nºro-

bulanēk teknikler sºz konusu olduĵunda Uyarlanabilir Nºro-Bulanēk ¢ēkarēm Sistemi (ANFIS), 

karmaĸēk navigasyon ortamlarēnda engellerden ka­ēnma davranēĸēnē iĸlemek i­in nispeten basit ama 

etkili bir nöro-bulanēk denetleyicidir. Bu ­alēĸma, iki y¿r¿me platformu ve aktif olarak ­alēĸtērēlan bir 

bel ekleminden oluĸan yeni, d¿ĸ¿k maliyetli bir hexapod robotu ºnermektedir. Robotun mekanik 

topolojisi, y¿r¿me stabilitesi ve enerji t¿ketimi, ­alēĸma yeteneĵini belirlemek i­in kapsamlē bir ĸekilde 

ele alēnmaktadēr. Hexapod i­in kullanēlan akt¿atºrler hēz, ivme ve tork gibi parametrelere iliĸkin geri 

bildirim saĵlamamaktadēr. Bu eksikliĵi gidermek i­in IMU sensºr kullanēlmaktadēr. Bu vasētayla XYZ 

ivmeleri hexapodun y¿r¿mesi ve dengede durmasēnē saĵlamaktadēr.ANFIS kullanēlarak 6 bacaklē 

hexapod y¿r¿me ve dengeleme koĸullarē kapsamlē bir ĸekilde analiz edilmiĸtir ve bu da bilin­li ve 

doĵru karar alēnmasēnē saĵlamaktadēr. 

Anahtar Kelimeler: Otonom, Mobil Robot, ANFIS, Altē bacaklē robot 

 

Six-Legged Mobile Robot Design and Control 
 

Abstract 

 

Robotics has become an essential part of modern society and a research hotspot. Mobile robots are 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, load-carrying capacity, and error tolerance than bipedal and 

quadrupedal robots. Neuro-fuzzy techniques are favored for their capability to tackle intricate problems 

and are extensively used in mobile robot navigation. Their intelligent and knowledge-based approach 

is highly effective in modeling the uncertainties and nonlinearities of complex tasks. When it comes to 

neuro-fuzzy techniques for mobile robot navigation, the Adaptive neuro-fuzzy inference system (ANFIS) 

is a relatively simple yet effective neuro-fuzzy controller for processing obstacle avoidance behavior in 

complex navigation environments. This study proposes a new low-cost hexapod 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, 

acceleration, and torque. To overcome this limitation, an IMU sensor was used utilized to measure XYZ 

accelerations to enable walking and balancing. By utilizing ANFIS, the 6-legged hexapod walking and 

balancing conditions have been thoroughly analyzed, leading to informed and accurate decision- 

making. 

Keywords: Autonomous, Mobile Robot, ANFIS, Six-Legged Mobile Robot 
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Özet 

 

Ķletiĸim kanallarēnda gizliliĵin saĵlanmasē, taraflar arasēndaki bilgi alēĸveriĸinin gizliliĵinin korunmasē 

a­ēsēndan ºnemlidir. Bilgi g¿venliĵi i­in kullanēlan steganografi, sadece alēcēnēn ve gºnderenin bildiĵi 

gizli mesajēn, ¿­¿nc¿ ĸahēslarēn fark etmemesini saĵlayacak yºntemlerle bir taĸēyēcē nesne i­erisine 

gizler. Steganaliz ise gizli mesajlarēn tespit edilmesi i­in kullanēlan teknikleri ve ara­larē i­erir ve 

steganografik sistemlere karĸē yapēlan saldērēlarē tespit eder. Son yēllarda, gºr¿nt¿ steganalizinde 

geleneksel yaklaĸēmlar yerine derin ºĵrenme (DL: Deep Learning) modelleri yaygēn olarak 

kullanēlmaktadēr. Bu ­alēĸmada literat¿rde gºr¿nt¿ steganalizi i­in ºnerilmiĸ altē farklē DL modeli 

incelenerek, d¿ĸ¿k stego sinyalinin tespit edilme s¿recinde ºznitelik ­ēkarmada kullanēlmasē gereken 

katmanlarēn neler olabileceĵi araĸtērēlmēĸtēr. Modellerin eĵitim ve testi i­in BOSSBase ve BOWS2 

verisetlerinde bulunan gºr¿nt¿lere, 0.4 bpp (bit per pixel) oranēnda veri gizlenerek taĸēyēcē ve stego 

verilerini içeren veriseti oluĸturulmuĸtur. Veri gizleme için, HUGO, S-UNIWARD ve WOW olmak üzere 

¿­ uzamsal gºr¿nt¿ steganografi tekniĵi kullanēlmēĸtēr. Yapēlan incelemeler, d¿ĸ¿k stego sinyalini 

kaybetmeden ºznitelik analizi yapabilmek i­in ilk katmanda y¿ksek ge­iren filtreler kullanēlmasē 

gerektiĵini ve aynē zamanda takip eden katmanlarda artēk baĵlantēlar kullanēlmasēnēn performansē 

olumlu etkilediĵini gºstermiĸtir. Aynē zamanda, derinlemesine ayrēlabilir evriĸim kullanēlarak 

modellerin daha hēzlē ºĵrenmesi saĵlanabilir. 

Anahtar Kelimeler: Derin ¥ĵrenme, Görüntü Steganografisi, Görüntü Steganalizi, Evriĸimsel Sinir 

Aĵē, Artēk baĵlantē 

 

Deep Learning-Based Detection of Hidden Data in Digital 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 low-stego 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 BOWS2 datasets. Three spatial image steganography techniques, 

namely HUGO, S-UNIWARD, 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.  

mailto:utkukabasakal58@gmail.com


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

64 

 

 

Dijital Tarēm Teknolojilerinin ¢ift­i Verimliliĵi ¦zerindeki Etkisi 
 

Fatih Uzamēĸ1* 

 

1Tokat Gaziosmanpaĸa Üniversitesi, Tokat, Türkiye 

 

*Corresponding author e-mail: fatihuzamis@gmail.com 

 

 

Özet 

 

Bu makale, dijital tarēm teknolojilerinin ­ift­i verimliliĵi ¿zerindeki etkisini incelemektedir. Dijital 

tarēm, tarēmsal ¿retim s¿re­lerinde teknolojik yeniliklerin kullanēlmasē ve dijital ­ºz¿mlerin 

entegrasyonunu içeren bir yaklaĸēmdēr. Bu teknolojilerin çiftçi verimliliĵi üzerindeki etkilerini anlamak, 

tarēm sektºr¿nde daha s¿rd¿r¿lebilir ve verimli uygulamalarēn geliĸtirilmesine katkē saĵlayabilir. 

¢eĸitli dijital tarēm teknolojilerinin ­ift­i verimliliĵi ¿zerindeki etkilerini inceler. Bu teknolojiler 

arasēnda sensºrler, izleme sistemleri, yapay zeka, otomasyon ve robotik uygulamalar bulunmaktadēr. 

Sensºrler ve izleme sistemleri, tarla koĸullarēnē izlemek ve verileri toplamak i­in kullanēlērken, yapay 

zeka ve veri analitiĵi, bu verilerden anlamlē bilgiler elde etmeye yardēmcē olur. Otomasyon ve robotik 

uygulamalar ise, tarēmsal iĸlemlerin otomatikleĸtirilmesini saĵlayarak iĸ g¿c¿ maliyetlerini azaltēr ve 

verimliliĵi artērēr. Dijital tarēmēn ­ift­i verimliliĵi ¿zerindeki olumlu etkilerini vurgular. Bu etkiler 

arasēnda verimlilik artēĸē, kaynak yºnetimi, ¿r¿n kalitesinde iyileĸme, risk azaltma ve ­evresel 

s¿rd¿r¿lebilirlik gibi konular bulunmaktadēr. Dijital tarēm teknolojilerinin ­ift­ilere saĵladēĵē bilgi ve 

destek, karar alma s¿re­lerini iyileĸtirir ve tarēmsal ¿retimde daha g¿venilir ve etkili sonu­lar elde 

edilmesini saĵlar. Sonu­ olarak, makale, dijital tarēm teknolojilerinin ­ift­i verimliliĵi ¿zerindeki 

ºnemli etkilerini vurgulayarak, bu teknolojilerin tarēm sektºr¿nde yaygēnlaĸmasē ve benimsenmesinin 

ºnemini vurgular. Dijital tarēmēn geleceĵi, ­ift­i verimliliĵi ve tarēmsal s¿rd¿r¿lebilirlik a­ēsēndan 

b¿y¿k potansiyele sahiptir ve bu alanda daha fazla araĸtērma ve uygulama gerekmektedir. 

Anahtar Kelimeler: Akēllē Tarēm, Otonom Ara­lar, Tarēm Makineleri ve Teknolojileri, Tarēmsal 

Ķnovasyon, Tarēm 4.0 
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Özet 

 

Geleneksel eĵitim-ºĵretim modeli, tarih boyunca ºĵretmeni merkeze alan ve ºĵrencilerin pasif bir 

ĸekilde dersi dinlediĵi bir sistem olarak kabul edilir. Zamanla teknolojinin ilerlemesi, eĵitimin 

merkezinde yer almasē gereken ºĵrenci profilinin deĵiĸmesi eĵitimde birtakēm yenilikleri ve 

yaklaĸēmlarēn deĵiĸmesine yol a­mēĸtēr. Yapēlandērmacē, problem ­ºzme, iĸbirlik­i, proje tabanlē 

ºĵrenme yaklaĸēmēyla ºĵrenciler eĵitimin merkezi konumuna ge­miĸ ºĵretmenler ise&nbsp; rehber 

konumunda olmuĸlardēr. Eĵitim alanēnda yapēlan bu yeni yaklaĸēmlar, okullardaki fen eĵitimi ve 

ºĵretiminde ortaya ­ēkan bazē deĵiĸiklikler ve yeniliklerin ortaya ­ēkmasē m¿mk¿nd¿r. Fen eĵitiminde 

bilim ve teknolojinin temeli vardēr. Ayrēca fen, entelekt¿el ve ºzg¿rl¿k ºzelliklerini birleĸtirir ve 

¿lkelerin ­ok ºnemli bir yere sahiptir. Bu bildiri ile 3D ºĵretim materyalinin eĵitim i­eriĵinin ayrēntēlē 

bi­imdeki ayrēntēlarē. Altēncē sēnēf fen ve teknoloji dallarēnda g¿neĸ sistemi ve tutulmalar ¿nitesindeki 

bazē soyut kavramlarēn kazandērēlmasē olduk­a zordur. Fen ve teknoloji dersinde bu konunun 

geleneksel ºĵretim yºntemi ile anlatēlmasē ºĵrenciyi ezberle anlatmak zorlar. Son yēllarda 3 boyutlu 

ºĵretimin soyut kavramlarē somutlaĸtērmak amacēyla ile üretime baĸlanmēĸtēr. Araĸtērmanēn temel 

amacē, spor sēnēflarēnda fen ve teknoloji dersleri G¿neĸ sistemi tutulmalar ¿nitesinin ºĵretiminde 3D 

teknolojisiyle tasarlanmēĸ ºĵretim materyalinin kullanēmēnēn akademik baĸarēlarēndaki deĵiĸim ve 3D 

ºĵretim materyali ºzellikleri tespit edilmektedir. G¿neĸ sistemindeki gezegenleri, G¿neĸ'e 

yakēnlēklarēna gºre sēralanan konuyu anlamlandērarak detaylandērmayē bir ºĵrenme deneyimi 

sunmaktēr. G¿neĸ sistemi ve gezegenler ºĵretim malzemeleri kendi boyutlarēnēn ve gºr¿nt¿leri doĵru 

bir ĸekilde yansētēlmaktadēr.3D yazēcēdan alēnan modellerin filament renkleri farklē bile olsa 

boyayarak, boyutlarēnē par­alarēnēn oranlarē hesaplanarak kopyalanmēĸtēr. Ger­eĵe yakēn bir bºl¿m 

ile daha doĵru ºĵrenmeleri saĵlanmēĸtēr. Araĸtērmanēn yºntemi, nitel araĸtērma yºntemi olan gºr¿ĸme 

form¿l¿ kullanēlmēĸtēr. Gºr¿ĸme form¿l¿ 7 sorudan oluĸmaktadēr. Gºr¿ĸme form¿l¿ alan kēsēmlarē 

tarafēndan hazērlanmēĸtēr.36 kiĸilik bir grup düzenlemesi. Sorular 3D ºĵretim materyalinin 

deĵerlendirilmesi aĸamalē olarak etkililiĵin test edilmesi i­in tasarlanmēĸtēr. Gºr¿ĸmelerin alēnan 

cevaplarēna göre; Bölgede memnun kalan, yaparak yaĸayarak ºĵrenme imkanē bulduĵu, yeni bir ĸeyler 

ºĵrenme oranlarēnēn y¿ksek olduĵu mevcut. Araĸtērmadan elde edilen sonu­larēn 3 boyutlu ºĵretim 

materyali ile iĸlenen derslerin ºĵrenme a­ēsēndan olumlu daĵēlēmē ve baĸarēnēn artērēldēĵēnē 

gºstermektedir. Uzamsal zekalarēnēn geliĸtirdiĵi soyut kavramlarē somutlaĸtērabildikleri ve ¿st d¿zey 

stratejik tekniklerin geliĸtirildiĵinde katkēlar ortaya ­ēkmēĸtēr. 
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Özet 

 

Genom d¿zenleme teknolojileri, karmaĸēk biyolojik s¿re­leri incelemek ve bir­ok genetik hastalēĵēn 

altēnda yatan nedenleri tedavi etmek i­in benzeri gºr¿lmemiĸ fērsatlar sunmakta, yaĸam bilimleri ve 

saĵlēk alanēnda ºnemli bir g¿­ haline gelmektedir. Genom d¿zenleme teknolojileri molek¿ler 

biyolojideki en önemli ilerlemelerden birini  temsil etmektedir. Temel biyolojik süreçlerin çözülmesinden 

tēp, tarēm ve biyoteknolojideki ilerlemelere kadar geniĸ kapsamlē uygulamalara sahiptir. CRISPR 

tabanlē teknolojiler, olaĵan¿st¿ verimlilikleri ve kolay programlanabilirlikleriyle bu devrimin ºn 

saflarēnda yer almaktadēr. 2012 yēlēnda Jennifer Doudna ve arkadaĸlarē yaptēklarē ­alēĸmada canlēnēn 

DNA'sēnē kesebilecek, izole edebilecek ve d¿zenleyebilecek bir uygulama geliĸtirdi. DNAôyē y¿ksek 

hassaslēkta kesebilecek bir makas gºrevi gºren Cas9 proteini ve DNAônēn bu baz dizisine denk gelen 

RNA molekülü oluĸturuldu ve bu RNA molekülü Cas9 proteiniyle birleĸtirilerek böylelikle CRISPR-Cas9 

teknolojisi ortaya ­ēkmēĸ oldu. Jennifer Doudna yapmēĸ olduĵu bu ­alēĸma ile 2012 yēlēnda gen 

d¿zenleme teknolojisi a­ēsēndan ­ok ºnemli bir buluĸa imza atarak 2020 yēlēnda Kimya Nobel ºd¿l¿ 

almaya layēk gºr¿lm¿ĸt¿r. Bu ºnemli gen d¿zenleme teknolojisi Cas 9 enzimi ve rehber RNA gibi iki 

ºnemli molek¿lden oluĸmaktadēr. Peki CRISPR-Cas9 gen d¿zenleme teknolojisi hastalēklarla 

m¿cadelede ne iĸe yarēyor? Bu teknoloji genetik altyapēsē olan kanser, hepatit B, kalp hastalēklarē gibi 

bir­ok hastalēĵēn tedavisinde kullanēlabilir hale gelmiĸtir. ¥rneĵin; 2019ôda yapēlan bir ­alēĸmada 

genetik kºrl¿k gºr¿len sē­anlarda CRISPR gen terapisi kullanēlarak tedavi edilebileceĵi ºne 

s¿r¿lm¿ĸt¿r. Ķlk CRISPR tabanlē insan terapisinin 2023'ün sonlarēnda onaylanmasēyla, CRISPR genom 

d¿zenlemesi i­in yeni bir dºneme girilmiĸtir. Dr. Elena Herrera-Carillo ve ekibi, yapmēĸ olduklarē 

­alēĸmalarda HIV ile enfekte olan h¿crenin bu teknoloji kullanēlarak temizlenebileceĵi fikrini ºne 

s¿rm¿ĸt¿r. CRISPR gen düzenleme teknolojisinin kullanēmēna yönelik tartēĸmalar sürerken 2018 yēlēnda 

¢inli bilim adamē He Jiankui, CRISPR teknolojisini insan embriyosunda kullanēlmasēyla insanlēk 

tarihinin ilk genetik tasarēmlē bebekleri olan Lulu ve NanaËnēn dünyaya geldiĵini duyurmuĸtur. Yapēlan 

bu ilerlemeler neticesinde CRISPR yºnteminin tēp ve saĵlēk alanēnda yeni ila­ geliĸtirme 

­alēĸmalarēnda, hastalēklē genlerin belirlemesinde ve tedavisinde kullanēlabileceĵi d¿ĸ¿n¿l¿yor. Sonu­ 

olarak yapmēĸ olduĵumuz bu derlemede CRISPR gen d¿zenleme teknolojilerinin ge­miĸten g¿n¿m¿ze 

kadar olan mevcut durumunu ve gen d¿zenleme uygulamalarēnēn insan saĵlēĵēnda tanē ve tedavi 

a­ēsēndan ºnemli bir ara­ olabileceĵini vurguluyoruz. 
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Özet 

 

Yapay zeka, robotik temelli geliĸtirilmiĸ bir alan olarak günümüzde önemli bir yer tutmaktadēr. Güncel 

­alēĸmalar, yapay zekanēn insan benzeri yeteneklere sahip olduĵunu, d¿ĸ¿nmeyi, davranēĸē sergilemeyi 

ve karmaĸēk problemleri ­ºzebilme gibi ºzelliklere sahip olduĵunu gºstermektedir. Bu durum, giderek 

sadece bilimsel bir konu olarak deĵil, aynē zamanda psikolojik, sürekli, sosyal bir boyut kazanmaktadēr. 

¥zellikle psikoloji perspektifinden sistemler, yapay zekanēn insanēn varoluĸu ve insanēn varoluĸuyla 

ilgili olmasē, b¿y¿k bir merak uyandērmaktadēr. ¥zellikle yapay zekanēn bir kiĸiliĵe sahip olup 

olmayacaĵē, YZ'yi nasēl algēlayacaĵē ve bunun paralelinde kontrol edip edemeyeceĵi gibi konularē, ­ok 

boyutlu bir tartēĸmayē gerektirir. Bu yapay zeka b¿t¿nc¿l bir bakēĸ a­ēsēyla ele alēnmasē, insan benzeri 

zeka ve davranēĸlarla birlikte, bilin­, kiĸilik, ahlak ve yasal sorumluluk gibi insani ºzelliklerin de gºz 

ºn¿nde bulundurulmasē gereken bir alan olarak mevcut olmasē. Suudi Arabistan'ēn Riyad rejimi Ekim 

2017'de ilk kez ñvatandaĸlēkò hakkē verilen Robot Sophia, 2023 yēlēnda T¿rkiye'ye gelmiĸ ve Mevzular 

A­ēk Mikrofon isimli kanala konuk olmuĸtur. Nitel araĸtērma desenlerinden netnografi yºntemiyle 

yapēlan bu araĸtērmada ilgili programēn ilk yayēnlanan fragmanēna yapēlan 195 yorum tematik analiz 

yoluyla. Yapēlan birincil kodda 230 kod elde edilmiĸ olup yorumlar tekrar tekrar okunarak kapsamlē 

olarak tasarlanmēĸ 60 koda indirgenmiĸ, tematik analiz sonucunda 4 tema ve 4 alt tema elde edilmiĸtir. 

Bu temalar, ñTaraftar Olarak Sophiaò, ñSiyasi Aktarēm Nesnesi Olarak Sophiaò, ñSophia: Nesne mi? 

¥zne mi?ò (Ķnsani ve Duygusal Aktarēm, Ķnsandan Daha ¦st¿n ¥zellikler Atfetme, Sadece Makine ve 

Kurgu Olarak Gºrme, Damgalayēcē ve ķiddet Ķ­erikli Sºylemler), ñKorku Nesnesi ve Kontrol Edilmesi 

Gereken Bir Olgu Olarak Sophiaò ĸeklindedir. Bu temalar analize dahil edilen youtube kullanēcē 

yorumlarēnēn aĵērlēklē olarak Sophia'nēn kiĸileĸtirme ile kaydedildiĵi gºr¿ld¿. Bu eserin insan 

tarafēndan tasarlandēĵē ve kontrol edilen yapay zekanēn yine insan perspektifinden nasēl yorumlandēĵē, 

ortaya koymasē a­ēsēndan diĵer ­alēĸmalar da ēĸēk tutacaĵē d¿ĸ¿n¿lmektedir. 

Anahtar Kelimeler: Yapay Zeka, Sophia, Ķnsanēn büyümesi, Netnografi 

mailto:gulcin_krk@hotmail.com


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

68 

 

 

Tarēmda Yapay Zek© Kullanēmēna Yºnelik Domates Olgunluĵu Tespiti ¥rneĵi 
 

Hakkē Cem ¢elik1*, Fatih ¢allē2 

 

1Sakarya ¦niversitesi, Bilgisayar ve Biliĸim Bilimleri Fak¿ltesi, Biliĸim Sistemleri M¿hendisliĵi 

Yüksek Lisans, 54050, Sakarya, Türkiye  

2Sakarya Üniversitesi, Bilgisayar ve Biliĸim Bilimleri Fak¿ltesi, Biliĸim Sistemleri M¿hendisliĵi, 

54050, Sakarya, Türkiye 

 

*Corresponding author e-mail: hakki.celik1@ogr.sakarya.edu.tr 

 

 

Özet 

 

Geleneksel tarēm yºntemlerinin kullanēmē beraberinde y¿ksek maliyetler, uzun s¿re­ler, tarēmsal 

¿r¿nlerin hastalēklarēnēn tespitindeki zorluklar ve bu durumla iliĸkili olarak ¿r¿n kalitesindeki d¿ĸ¿ĸ 

gibi yaĸanan olumsuzluklar, teknolojik olarak yeni alternatif yollarēn ºn¿n¿ a­mēĸtēr. Teknolojinin 

geliĸmesiyle birlikte yapay zeka kullanēmē pek ­ok sektºrde olduĵu gibi tarēm sektºr¿nde de 

kullanēlmaya baĸlanmēĸ ve bu durum geleneksel tarēm üretim tekniklerinin karĸēlaĸtēĵē sorunlara çözüm 

olmuĸtur. Yapay zekanēn kullanēlmaya baĸlanmasē ile beraber s¿rd¿r¿lebilir tarēm anlayēĸē 

­er­evesinde zaman ve maliyet tasarrufu, tarēmsal ¿r¿nlerin zararlē hastalēklarēnēn tespiti, tarēm 

arazilerinde oluĸabilecek olumsuz durumlara karĸē ¿reticilerin hēzlē bir ĸekilde haberdar edilmesi gibi 

pek ­ok ­ºz¿m sunulmuĸtur. Bu ­alēĸmanēn konusu olan domateslerin olgunlaĸmasēnda da yapay zeka 

kullanēmē sayesinde hem domateslerin kalitesi artmakta hem de ¿reticiler bu s¿re­te yapay zeka 

sayesinde doĵru zamanda hasat, ekonomik kaybē en asgari seviyeye d¿ĸ¿rerek ve iĸ g¿c¿ kaynaklarēnē 

daha optimize kullanarak elde etmektedir. Bu ­alēĸma, görüntü iĸleme ve derin ºĵrenme gibi yapay zeka 

tekniklerinin kullanēldēĵē domates olgunluĵu tespiti sistemlerini ele almaktadēr. Veri seti domates 

b¿y¿kl¿ĵ¿ne göre iki kategoriye (normal boy salkēm ve küçük boy çeri domates), olgunlaĸma 

aĸamasēna gºre ¿­ kategoriye (tamamen kērmēzē renkte ve hasat edilmeye hazēr, kērmēzē ve yeĸil 

arasēnda olgunlaĸmak ¿zere olan, tamamen yeĸil kēsmen kērmēzē bºlgelerin olduĵu) domates 

gºrselleriyle oluĸturulmuĸtur. Bu veri seti ile yapay zeka modeli eĵitilmiĸtir. Sonu­ olarak, bu ­alēĸma 

domates olgunluĵuna dayalē hasat tahmin edilmesi, bozulmuĸ/­¿r¿m¿ĸ domateslerin belirlenmesi ve 

otomatik ayrēĸtērēlmasē, zincir marketler ve ¿reticiler i­in kalite kontrol¿ gibi bir­ok optimize ­ºz¿m 

yolu sunacaktēr. 
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Özet 

 

Hareket tanēma bazlē temassēz giriĸ cihazlarēnēn geliĸtirilmesi, kiĸisel ve kamu kullanēmē i­in hijyenik 

bir etkileĸim sunduĵundan, g¿n¿m¿zde ortaya ­ēkmakta olan bir araĸtērma alanēdēr. G¿n¿m¿zde el 

hareketleri ile uzaktan kontrol, bir­ok sistemde cihazlarla etkileĸimde bulunmak ve kontrol etmek 

amacēyla farklē ĸekillerde kullanēlmaktadēr. El hareketlerinin tanēnmasēnda daha ­ok maliyeti y¿ksek 

bilgisayar ve kamera içeren sistemler kullanēlmaktadēr. Gerek saĵlēk sektöründe gerekse günlük hayatta 

kullandēĵēmēz aydēnlatma sistemlerinin, elektrikli ara­ ve gere­lerin el hareketleri ile temassēz olarak 

kontrol edilmesi kiĸisel kullanēm ve kamu kullanēmē i­in hijyenik, hēzlē ve g¿venli bir etkileĸim 

saĵlamaktadēr. Kapalē mekân aydēnlatma sistemlerini kontrol etmek için kullanēlan elektrik anahtarlarē 

­oĵunlukla ellerin fiziksel temasē ile ­alēĸmaktadēr. Hastanelerde hasta odalarēnda ve koridorlarda, 

okullarda sēnēflarda ve koridorlarda ve buna benzer kurumlarda ve mekanlarda bulunan bu aydēnlatma 

anahtarlarē ile ­ok sayēda insan fiziksel etkileĸimde bulunmaktadēr. Yoĵun kullanēmē olan bu 

anahtarlarēn kirlenmesi ve hijyenik a­ēdan olumsuz durumlarēn oluĸmasē ka­ēnēlmaz olmaktadēr ve 

g¿n¿m¿zde artan salgēn hastalēklarēn bulaĸēcēlēĵē en ­ok temas yolu ger­ekleĸtiĵinden bu durum bu 

anlamda risk oluĸturmaktadēr. Bu kapsamda okul, ev gibi kurumlarda ­oklu kullanēmē sºz konusu olan 

iki ayrē aydēnlatma hattē ¿zerindeki lambalarēn, ¿­ farklē yºndeki el hareketleriyle temassēz olarak 

kontrol¿ne imk©n verecek d¿ĸ¿k maliyetli ve y¿ksek hassasiyetli bir el hareketi tanēma sistemi 

geliĸtirilmiĸtir. Bu sensor soldan saĵa, saĵdan sola ve aĸaĵēdan yukarē olan el hareketlerini tespit 

etmektedir. Soldan saĵa el hareketi ile birinci hattaki lamba veya lambalarēn a­ēlēp kapanmasē, saĵdan 

sola el hareketi ile ikinci hattaki lamba veya lambalarēn a­ēlēp kapanmasē, aĸaĵēdan yukarē el hareketi 

ile iki hat üzerindeki lambalarēn a­ēlēp kapanmasē saĵlanmēĸtēr. Bu sistemin çoklu kullanēmē söz konusu 

olan baĸka elektrikli aletlere de monte edilebileceĵi d¿ĸ¿n¿lmektedir. Geliĸtirdiĵimiz el hareketi tanēma 

sistemi, iki ayrē hatta lambalarē bulunan bir aydēnlatma sistemini kontrol eden anahtar (kom¿tatºr 

anahtar) yerine monte edilerek, bu aydēnlatma sisteminin el hareketleri ile temassēz kontrol¿ 

saĵlanmēĸtēr. ¥zellikle hastaneler, okullar gibi kurumlarda yoĵun kullanēmē sºz konusu olan bu 

aydēnlatma sistemlerinin temassēz kontrol edilmesinin, bireylere günümüzde önemi daha da artan hijyen 

ve saĵlēk konularēnda faydalē olacaĵē d¿ĸ¿n¿lmektedir. Sistemde, kēzēl ºtesi ēĸēk yayēcēlarē ve alēcēsē 

kullanēlarak temassēz etkileĸim i­in gerekli olan soldan saĵa, saĵdan sola, aĸaĵēdan yukarē el 

hareketlerinin tanēnmasē saĵlanmēĸtēr. Sistemde 1 adet geliĸtirme kartē, 1 adet IR (Kēzēlºtesi) 

Algēlayēcē (TSOP), 3 adet IR LED, 2 adet röle ve bir el hareketi tanēma algoritmasē kullanēlmēĸtēr. 

Sistemimizin en önemli bölümlerinden biri  el hareketinin ve bu el hareketin nereden nereye olduĵunun 

tespit edilmesidir. Elin varlēĵēnēn tespit edilmesi IR LEDôden yayēlan kēzēlºtesi ēĸēĵēn elden yansēyēp 

TSOP alēcē ¿zerine gelip TSOPôu aktif etmesi ile saĵlanmēĸtēr. El hareketin nereden nereye olduĵunun 

tespit edilmesi i­in TSOP alēcē etrafēnda 3 adet IR LED yerleĸtirilmiĸtir. Bu IR LEDôlerin farklē zaman 

dilimlerinde sērasēyla kēzēlºtesi ēĸēk yaymalarē saĵlanmēĸ ve TSOP algēlayēcēnēn sērasēyla aktif olduĵu 

zaman dilimlerine gºre elin soldan saĵa, saĵdan sola veya aĸaĵēdan yukarēya doĵru hareket ettirildiĵi 

tespit edilmiĸtir. Yapēlan denemeler sonucunda soldan saĵa harekette %95, saĵdan sola harekette 

%96, aĸaĵēdan yukarēya harekette ise %98 doĵru tanēnma oranlarē gºr¿lm¿ĸt¿r. 
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Özet 

 

Doĵal Dil Ķĸleme (DDĶ), bilgisayarlarēn insan dilini anlayarak ve iĸleyerek insan d¿zeyinde dil 

anlayēĸēna ulaĸtērēlmasēna odaklanan veri bilimi alt alanēdēr. Sohbet robotlarē (chatbots), DDĶ 

tekniklerinin kullanēldēĵē uygulamalardan biridir. ¢oĵunlukla internet ¿zerinden ­alēĸan chatbotlar, 

karĸēsēndaki kiĸinin c¿mlelerini programatik olarak yorumlayarak yanēt ¿retebilen sohbet 

yazēlēmlarēdēr. Bu ­alēĸmanēn amacē, DDĶ tekniklerini kullanan chatbotlarē incelemek ve saĵlēk bakēmē 

alanēndaki kullanēmlarēnē tartēĸmaktēr. Bu amaçla ñDoĵal Dil  Ķĸlemeò ve ñChatbotò anahtar kelimeleri 

ile yapēlan araĸtērmada Amazon Alexa, Google Assistant, ChatGPT ve Gemini olmak ¿zere dºrt sanal 

asistan tespit edilmiĸtir. Yapay zek© destekli bu teknolojiler saĵlēk sektºr¿nde ­eĸitli ĸekillerde 

kullanēlarak ºnemli potansiyel gºstermiĸlerdir. ¥zellikle k¿resel salgēn dºnemlerinde ve diĵer kriz 

anlarēnda saĵlēk sistemlerini desteklemeleri, kullanēcēlarēn sorularēnē yanētlayarak saĵlēk 

okuryazarlēĵēna katkē saĵlamalarē, takip ve izlem, hasta eĵitimini kolaylaĸtērmalarē ve klinik karar 

verme süreçlerini desteklemeleri nedeniyle saĵlēk bakēmēnda kullanēmlarē tercih edilmektedir. Ancak bu 

teknolojilerin hēzla benimsenmesi nedeniyle saĵlēk hizmetlerinde chatbot kullanēmēnēn klinik, yasal ve 

etik yºnlerine iliĸkin g¿venlik, gizlilik ve veri koruma gibi kullanēcē mahremiyetinin saĵlanamamasēna 

yºnelik endiĸeler de mevcuttur. Sonu­ olarak; Amazon Alexa, Google Assistant, ChatGPT ve Gemini, 

saĵlēk hizmetlerinde geniĸ bir uygulama yelpazesi sunmaktadēr. Saĵlēk sistemleri yasal ve etik sorunlarē 

­ºzebildiĵi ºl­¿de verimliliĵi artērmak, hasta sonu­larēnē iyileĸtirmek ve geliĸen saĵlēk hizmeti sunumu 

ortamēna uyum saĵlamak i­in yapay zek© destekli teknolojilerin yeteneklerinden yararlanabilirler. 

Anahtar Kelimeler: Sohbet Robotlarē, Saĵlēk Bakēmē, Makine ¥ĵrenmesi, Doĵal Dil Ķĸleme 
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Özet 

 

Eĵitim-¥ĵretimde ºĵrencilerin ºĵrenmelerine katkē saĵlamak i­in dijital ortamda geliĸtirilmiĸ bir­ok 

ders materyalleri bulunmaktadēr. ¥rneĵin bir elektrik motorunun 3B modeli ve animasyonlu ĸekli ilgili 

derste konunun anlaĸēlmasē i­in web ortamēnda, etkileĸimli tahtalarda veya bilgisayar ortamēnda 

ºĵrencilere gºsterilmektedir. Fakat ºĵrencilerin ºĵrenmelerini kolaylaĸtērmak i­in geliĸtirilen bu 

­ºz¿m yºntemleri, ºĵrencilerin ºzellikle uygulamalē derslerde pratik tecr¿be kazanmalarēna yeteri 

kadar katkē saĵlayamamaktadēr. Ayrēca y¿z y¿ze eĵitimin yapēlamadēĵē bazē durumlarda da eĵitimin 

devamlēlēĵēnēn saĵlanmasē i­in geliĸtirilen uzaktan eĵitim platformlarē veya ilgili web ara­larē da 

ºĵrenmeye teorik olarak katkē saĵlamakla birlikte pratik uygulamalar i­in yine tam olarak yeterli 

olmadēklarē gºr¿lmektedir. ¢alēĸmamēzda, eĵitim ve ºĵretim ders i­eriklerine yºnelik 3B (3 boyutlu) 

materyaller tasarlanēp, bu materyallerin sanal ger­eklik (VR) ortamēnda etkileĸimli olarak 

kullanēlmasēnē ve ilgili konunun etkili ºĵrenilmesini saĵlayan ­evrim i­i ve ­evrim dēĸē kullanēlabilecek 

sanal ger­eklik uygulamasē geliĸtirilmiĸtir. Bu teknoloji (VR) eĵitimden saĵlēĵa, mimariden inĸaat 

alanēna, satēĸ ve pazarlamadan organizasyona kadar bir­ok alanda kendine yer bulmaktadēr. VR 

uygulamamēzda mesleki eĵitim elektrik-elektronik teknolojileri ile havacēlēk-uzay teknolojileri alanē ders 

i­eriklerine yºnelik belirlenen elektrik motorlarē ve insansēz hava ara­larē materyallerinin sanal 

ortamda etkileĸimli bir ĸekilde kullanēmē saĵlanmēĸtēr. Kullanēcēlar uygulamada bir menü ile istedikleri 

3 boyutlu eĵitim materyalini VR ortamēna getirebilmekte, bu men¿ ile materyalin ilgili fonksiyonlarēnē 

(materyalin par­alarēnē ayērma, hareketli kēsēmlarēnē ­alēĸtērma, gºr¿n¿m¿n¿ 360 derece dºnd¿rme, 

tanētēm videosunu bir ekranda gºsterme gibi) ­alēĸtērabilmektedirler. Ayrēca uygulamamēzda 

geliĸtirdiĵimiz multiplayer ºzelliĵi ile ºĵretmen ve ºĵrenciler aynē anda bu VR sēnēf ortamēnda 

bulunabilmekte ve seçilen materyal ile ilgili  konuyu görsel-iĸitsel olarak eĸzamanlē iĸleyebilmektedirler. 

Mesleki eĵitimde kullanēlan ders ara­ ve gere­lerinin maliyetlerinin y¿ksek olmasē veya tedarik 

s¿recinde zorluklar yaĸanmasē, ºĵrencilerin bazē durumlarda saĵlēk sorunlarē sebebiyle ºrg¿n eĵitime 

devam edememesi, uzaktan eĵitimi gerektirecek beklenmeyen durumlarēn oluĸabilmesi, ºĵrencilerde 

motivasyon eksikliĵi oluĸabilmesi gibi sorunlarla karĸēlaĸēlabilmektedir. Geliĸtirdiĵimiz uygulama ile 

bu sorunlara ­ºz¿m ¿retmeyi hedeflemekteyiz. Uygulamamēzēn kullanēcē tarafēnda ºĵrenciler ve 

ºĵretmenler yer almaktadēr. Uygulamada yer alacak ders materyallerinin 3B modellerinin tasarēmē için 

Blender modelleme programē kullanēlmēĸtēr. Tasarlanacak bu modellere VR uygulamasēnda etkileĸim 

eklenmesi i­in Unity3D oyun ve sim¿lasyon programē kullanēlmēĸtēr. Uygulamamēz Oculus Quest2 VR 

baĸlēklarē ­alēĸtērēlēp kullanēlmaktadēr. Tasarladēĵēmēz 3B ders materyellerinin etkileĸimli olarak 

kullanēldēĵē VR uygulamamēz sayesinde, ºĵrencilerin gerek yüz yüze eĵitimde gerekse çevrimiçi uzaktan 

eĵitimde eĵlenceli ve etkili bir ĸekilde pratik tecrübe kazanmalarēna katkē saĵlanacaĵēnē d¿ĸ¿nmekteyiz. 

Anahtar Kelimeler: Sanal Gerçeklik, 3B, Dijital  Eĵitim Materyali, Mesleki Eĵitim, Simülasyon 



International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

72 

 

 

Sonradan Ķnĸa Edilen Payandalarēn Yēĵma Yapēlarēn Sismik Performansēna Etkisinin 

Deĵerlendirilmesi: Tokat Hatuniye (Meydan) Camii ¥rneĵi 
 

Abdullah Esat Hakan Durmazer1*, ķahin Sºzen 

 
1Tokat Gaziosmanpaĸa ¦niversitesi, M¿hendislik ve Mimarlēk Fak¿ltesi, Ķnĸaat M¿hendisliĵi Bºl¿m¿, 

60000, Tokat, Türkiye 

 

*Corresponding author e-mail: aehakandurmazer@gmail.com 

 

 

Özet 

 

Tokat ilinde bulunan Hatuniye (Meydan) Caminin, ta­kapēsē ¿zerinde yer alan kitabeden, 1485 yēlēnda 

Sultan II. Bayezidôin annesi Gülbahar Hatun adēna yaptērēlmēĸ olduĵu anlaĸēlmaktadēr. Osmanlē dönemi 

eserlerinden zaviyeli cami olma ºzelliĵi taĸēyan ve kesme taĸ kullanēlarak inĸa edilen yapē, kare planlē 

ve tek kubbeli bir yēĵma yapēdēr. Caminin iki yanēnda, kare planlē tabh©neler vardēr. Tek ĸerefeli tek 

minaresi olan bu camiin son cemaat yeri 5 kubbe ile ºrt¿lm¿ĸt¿r. Camide, ilk inĸa edildiĵinde olmayan 

payandalarēn, yapēyē deprem kuvvetleri i­in g¿vende tutabilmek maksadēyla sonradan eklendiĵi 

bilinmektedir. Bu ­alēĸmada, Hatuniye (Meydan) Camiiônin payandasēz ve payandalē 3D katē modelleri, 

Solidworks programē yardēmēyla oluĸturulmuĸ, bu modeller Ansys ortamēna taĸēnarak sonlu elemanlar 

analizleri ger­ekleĸtirilmiĸtir. Sayēsal modellerde kullanēlan taĸ malzemenin mekanik ºzellikleri, 

deneysel olarak belirlenmiĸ ve kesme taĸtan oluĸan duvarlarēn mukavemeti hesaplanarak modellere 

d©hil edilmiĸtir. Her iki model i­in kendi aĵērlēklarē altēnda statik analiz, modal analiz ve tepki 

spektrumu analizleri ger­ekleĸtirilmiĸtir. Statik analiz sonu­larē, analiz sonucunda elde edilen toplam 

deformasyon ve gerilmeler kullanēlarak yorumlanmēĸtēr. Modal analizden elde edilen doĵal titreĸim 

frekanslarē ve yapēnēn mod ĸekilleri deĵerlendirilmiĸtir. Son olarak yapē yeri ve yerel zemin koĸullarē 

dikkate alēnarak oluĸturulan tepki spektrum eĵrisi referans alēnarak spektral analiz ger­ekleĸtirilmiĸ ve 

analiz sonucunda elde edilen deformasyon ve gerilme haritalarē kullanēlarak yapēnēn beklenen deprem 

performansē ve sonradan eklenen payandalarēn deprem performansēna katkēsē karĸēlaĸtērmalē olarak 

deĵerlendirilmiĸtir. 

Anahtar Kelimeler: Hatuniye Camii, Sonlu Elemanlar Analizi, Payanda, Yēĵma Yapē 

mailto:aehakandurmazer@gmail.com


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024 

 

73 

 

 

Farklē Kurutma Sēcaklēĵē ve ¥n Ķĸlemin Tatlē Patates Renk Deĵerleri ¦zerine Etkisi 
 

Omar Abida1, Burcu Aksüt2*, Hakan Polatcē1 

 
1Tokat Gaziosmanpaĸa ¦niversitesi, Ziraat Fak¿ltesi, Biyosistem M¿hendisliĵi Bºl¿m¿, 60250, Tokat, 

Türkiye 
2Tokat Gaziosmanpaĸa ¦niversitesi, Ziraat Fak¿ltesi, S¿rd¿r¿lebilir Tarēm Programē, 60250, Tokat, 

Türkiye 

 

*Corresponding author e-mail: mromarabida@gmail.com 

 

 

Özet 

 

Saĵlēklē, doĵal ve kullanēĸlē yiyecek atēĸtērmalēklarē son zamanlarda d¿nya pazarēnda olduk­a pop¿ler 

hale gelmiĸtir. Tatlē patates ­iĵ veya iĸlenmiĸ haliyle insanlar tarafēndan temel gēda, atēĸtērmalēk veya 

unlu mamuller olarak tüketilebilir. Tatlē patates zengin mineral, vitamin, karbonhidrat, doĵal lif  kaynaĵē 

i­ermesi ve iyi bir antioksidan bileĸik kaynaĵē olmasē nedeniyle saĵlēklē atēĸtērmalēk i­in uygun bir kºk 

bitkisidir. Ķnsan saĵlēĵēna yararlē olan temel karotenoid, fitokimyasal, kanser önleyici ve antimikrobiyal 

ºzellikleri i­erir. Ayrēca tatlē patatesin kontroll¿ t¿ketimi diyabet hastalarē i­in faydalēdēr ve kan 

ĸekeri seviyelerini d¿zenlemelerine yardēmcē olabilir. Ancak tatlē patates, y¿ksek nem i­eriĵi (%77.74) 

nedeniyle bozulmaya ve bozulmaya yol a­abilecek mikrobiyal faaliyetlere karĸē hassastēr. ¦stelik tatlē 

patates mevsimseldir ve hasattan sonra uzun süre optimum kalite seviyesini koruyamaz. Bu nedenle 

sēklēkla hasattan kēsa bir s¿re sonra kullanēlēr veya uygun bir kurutma yºntemi kullanēlarak muhafaza 

edilir. Bu ­alēĸmada tatlē patates sebzesini ºn iĸlemli (sitrik asit) ve ºn iĸlemsiz (kontrol) olarak farklē 

kurutma sēcaklēklarēnda (50-60-70-80 ve 90 °C) konvektif kurutma yöntemi ile kurutularak kuruma 

performans deĵerleri, matematiksel model verileri ve renk deĵerleri belirlenmiĸtir ve ºn iĸlem 

uygulamasēnēn tatlē patates ¿zerindeki etkileri incelenmiĸtir. Elde edilen verilere gºre en kēsa kuruma 

süresi 90 °C kurutma sēcaklēĵēnda ön iĸlem ile muamele edilmiĸ tatlē patateslerde 1 saat 15 dakika iken, 

en uzun kuruma süresi 50 °C kurutma sēcaklēĵēnda kontrol ºrneklerinde 5 saat 5 dakika olarak 

bulunmuĸtur. Matematiksel modelleme sonucunda en y¿ksek RĮ deĵeri 70 ÜC ºn iĸlem ve 80 ÁC kontrol 

örneklerinde 0.9999 olarak belirlenmiĸtir. Bu sonuçlara göre en iyi tahmin eden eĸitlikler Midilli  Küçük 

ve Wang Sing olmuĸtur. Hesaplanan ve ºl­¿len renk deĵerleri a­ēsēndan 90 ÁC sēcaklēkta yapēlan 

kurutma iĸlemi en uygun yºntem olduĵu belirlenmiĸtir. ¥n iĸlem uygulamasēnēn tatlē patates sebzesi 

¿zerinde olumlu etkileri olmuĸtur. Kuruma hēzēnē artērmada ve renk deĵerleri ¿zerinde olumlu etkileri 

saptanmēĸtēr. 
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Özet 

 

Mamografi meme kanserinin tarama yapēlarak erken teĸhisinde hayati ºneme sahip bir teknolojidir. 

Teknik olarak memenin X-ray görüntüsün elde edilmesiyle meme içerisindeki yaĵ, damar, sinirsel doku 

vb. ºzellikleri gºr¿nt¿leme amacēyla kullanēlēr. Mamografiler uzman hekimlerce okunarak 

yorumlanmasēna raĵmen g¿n¿m¿zde bilgisayar destekli sistemlerden de fayda saĵlanēlēr. Bilgisayar 

destekli sistemler iyi eĵitilirse olduk­a doĵru sonu­lar vermektedir. Mamografi okumayē etkileyen en 

temel faktºrlerden biri meme yapēsēdēr. Literat¿rde meme yapēsē yaĵlē, fibroglanduler ve sert olarak 

ayrēlmakta, bu sēnēflar da kendi i­erisinde gruplanmaktadēr. Yaĵlē bir meme i­erisindeki kist, t¿mºr, 

kalsifikasyon gibi anormallikler kolayca teĸhis edilebilir ancak sert memede, memenin doĵal 

dokusundan bu anomalileri ayērmak olduk­a zor bir iĸlemdir. ¢¿nk¿ dokudaki kaslar, sinirler, s¿t 

kanallarē, tümör, kist vb. ile aynē yeĵinlik deĵerine sahip olabilmektedir. Bu sebeple mamografi okurken 

memenin yoĵunluĵunun sēnēflandērēlmasē ºnem arz etmektedir. Bu ­alēĸmada The Cancer Imagining 

Archieveôden alēnan sert meme mamografileri sertlik derecelerine gºre derin ºĵrenme YoloV8 ile 

sēnēflandērēlmēĸtēr. Fibroglandüler yapēsē %25-50 arasēnda olanlar scattered, %50-75 arasēnda olanlar 

heteregeneously sert ve %75ôden fazla olanlar ise extremely sert olarak adlandērēlmēĸtēr. ¢alēĸmada 

Pyhton programlama dili kullanēlarak toplamda 700 MLO ve CC tekniĵiyle ­ekilmiĸ mamografi 

gºr¿nt¿s¿yle ­alēĸēlmēĸtēr. Mamografilerin ºn iĸlem aĸamasēnēn etkisini, sertlik sēnēflandērmasēnda 

gºrebilmek i­in aynē derin ºĵrenme modeli ile deneyler tekrarlanmēĸtēr. Bu deneylere gºre ºn iĸleme 

­alēĸmasē ºzellikle extremely sert yapēya sahip mamografilerde sēnēflandērma baĸarēsēnē %10 

seviyelerinde artērtmēĸtēr. Kullanēlan farklē modellere gºre ise genel olarak ºn iĸlemenin sēnēflandērma 

baĸarēsē ¿zerine aynē oranda katkēsē gºr¿lm¿ĸt¿r. 
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Özet 

 

Ķklim deĵiĸikliĵinin su kaynaklarē ¿zerindeki etkisinin ĸiddetlenmesi, su kaynaklarēnēn b¿t¿nc¿l bir 

ĸekilde yºnetilmesini elzem hale getirmiĸtir. Avrupa Birliĵi (AB), 2000 yēlēnda yayēmladēĵē Su ¢er­eve 

Direktifi (SÇD) ile bu yönde önemli bir adēm atmēĸtēr. S¢Dôye göre; su kaynaklarēnēn ñiyi su durumuòna 

ulaĸabilmesi i­in havza i­erisindeki yayēlē, noktasal ve hidromorfolojik baskēlarēn etkin olarak 

yºnetilebileceĵi Nehir Havza Yºnetim Planlarēnēn (NHYP) hazērlanmasē gerekmektedir. S¢Dôde, su 

k¿tlelerinin hidrolojik ve morfolojik ºzellikleri ile s¿rekliliĵinin deĵiĸmesine neden olan havza 

i­erisindeki antropojenik yapē ve faaliyetler, hidromorfolojik baskē olarak tanēmlanmēĸtēr. AB ¿yesi 

ülkeler, NHYP kapsamēnda hidromorfolojik baskēlarēn deĵerlendirilmesi için metotlar geliĸtirmiĸlerdir. 

Türkiye, ABôye aday ülke konumunda olduĵu için, NHYP kapsamēnda yer alan hidromorlojik baskēlarēn 

yºnetilmesiyle ilgili ­alēĸmalarē y¿r¿tmekle y¿k¿ml¿d¿r. Literat¿r taramasē kapsamēnda bazē ¿ye 

¿lkelerin hidromorfolojik baskē deĵerlendirme metotlarē incelenmiĸtir. Ķncelenen metotlar arasēnda, 

metodun Coĵrafi Bilgi Sistemleri (CBS) ortamēnda uygulanabiliyor olmasē ve T¿rkiyeôdeki CBS 

verilerinin mevcudiyeti dikkate alēndēĵēnda Ķrlandaôya ait metodun T¿rkiyeôye uygun olduĵu tespit 

edilmiĸtir. Bu ­alēĸma kapsamēnda, sºz konusu metot Burdur Havzasēôndaki nehir su k¿tlelerinde 

uygulanmēĸtēr. Metodun uygulanmasē neticesinde, havzadaki 15 nehir su k¿tlesinin 9ôunun ñBaskē 

Altēndaò, 6ôsēnēn ise ñ¥nemli Baskē Altēndaò olduĵu belirlenmiĸtir. Metoda gºre, ñ¥nemli Baskē 

Altēndaò olduĵu belirlenen nehir su kütleleri ñB¿y¿k Ölçüde Deĵiĸtirilmiĸ Su K¿tlesiò (BÖDSK) olarak 

tanēmlanmēĸtēr. 2021 yēlēnda, S¢Dôye gºre T¿rkiyeôdeki su k¿tleleri tekrar tanēmlanmēĸtēr. Bu 

­er­evede, 2020 yēlēnda tamamlanan Burdur NHYPônin, yeni su k¿tlelerine gºre revize edilmesi 

gerekmektedir. Bu ­alēĸma ile, yeni nehir k¿tleleri kullanēlarak S¢Dôye gºre Burdur Havzasēônda ilk 

defa hidromorfolojik baskē durumu belirlenmiĸtir. Bu ­alēĸmada elde edilen sonuçlar, Burdur NHYPônin 

yenilenmesi kapsamēnda ger­ekleĸtirilecek olan hidromorfolojik izleme, hidromorfolojik baskē-etki 

analiz ve hidromorfolojik baskēlara yönelik tedbirlerin geliĸtirilmesi ­alēĸmalarēnda kullanēlabilecektir. 

Bu ­alēĸmada kullanēlan metodun, T¿rkiyeôdeki diĵer havzalarda ger­ekleĸtirilecek olan NHYP 

­alēĸmalarēnda kullanabileceĵi d¿ĸ¿n¿lmektedir. 
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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 face-to-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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Özet 

 

Hemĸirelik eĵitimi, teorik ve pratik bilgileri b¿t¿nleĸtirmeyi ve ºĵrencilerde problem ­ºzme 

becerilerinin geliĸimini kolaylaĸtērmayē ama­lamaktadēr (Tavare, 2022). Amerikan Hemĸirelik Kolejleri 

Birliĵi'nin lisans eĵitimine yºnelik kēlavuzlarēnda, hemĸirelerin eleĸtirel d¿ĸ¿nme, klinik karar verme, 

iletiĸim, iĸ birliĵi, ­atēĸma yºnetimi ve ekip ­alēĸmasē gibi becerilere sahip olmalarē gerektiĵi 

belirtilmektedir (Morrell vd., 2020). Hemĸireler, ­oĵunlukla stresli karmaĸēk ve dinamik bir ortamda 

­alēĸmaktadērlar. Bu ­alēĸma ortamēnda hēzla geliĸen durumlarla karĸē karĸēya kalarak hēzlē ve net 

kararlar vermeleri gerekmektedir (Gracia vd.,2021). ¢alēĸma ortamēnda ºnemli olan sosyal beceriler 

arasēnda iletiĸim, tutum, takēm ­alēĸmasē, aĵ oluĸturma, problem ­ºzme ve eleĸtirel d¿ĸ¿nme ve 

profesyonellik yer almaktadēr. Ancak teorik bilgiyi, profesyonelliĵi ve sosyal becerileri aynē anda 

geliĸtirmenin yeni yollar bulmak hemĸire eĵitimcileri i­in ­oĵu zaman zor olabilmektedir (Morrell vd., 

2020). Klinik karar verme ºĵretiminde geleneksel yaklaĸēm, ºĵrencilerin i­eriĵi ºĵrenmelerine ve 

ger­ek yaĸam problemlerine olasē ­ºz¿mleri belirlemelerini saĵlamaktadēr. Bununla birlikte, bu 

yaklaĸēm, ºĵrencilerin gerçek hayattaki klinik problemleri deneyimlemelerine ve stresi gerçek yaĸamda, 

zamanēnda yºnetmelerine izin vermemektedir (Gracia vd.,2021). Buna karĸēn, ºĵrencileri ºĵrenme 

ortamlarēna dahil etmenin, iĸ birliĵini ve sosyal beceri geliĸimini teĸvik etmenin, bilgileri 

pekiĸtirmelerine, belirli tutumlar geliĸtirmelerinin ve ºĵrenme motivasyonu artērmanēn bir yolu olarak 

ka­ēĸ odalarēnēn son dºnemde olduk­a pop¿ler hale geldiĵi gºr¿lmektedir (Kinio vd., 2019). ¢evrimi­i 

oyun tabanlē ºĵrenme ve ºĵrenme deneyimlerini geliĸtirmek i­in ka­ēĸ odalarēnēn kullanēmē gibi ­eĸitli 

ºĵretim stratejileri hemĸirelik eĵitiminde de tercih edilmektedir (Maulida vd., 2022). Ka­ēĸ odasē 

oyunlarē, bir oyuncu ekibinin bir gizemi veya sorunu çözmek için dahil olduklarē fiziksel veya dijital  bir 

alana girdiĵi, genellikle bir veya daha fazla odadan ilerleyerek ipu­larēnē aradēĵē ve bulmacalarē 

­ºzd¿ĵ¿ bir oyun olarak tanēmlanmaktadēr. Ka­ēĸ odalarē, ciddi oyunlar olarak, ­eĸitli konularda 

kullanēlabilen ve aktif, deneysel veya probleme dayalē ºĵrenmeyi kullanan diĵer ºĵretim yºntemlerini 

tamamlayabilen, y¿ksekºĵretimde mesleki yeterliliklerin kazanēlmasē için yenilikçi ve çok yönlü araçlar 

olarak bilinmektedir (Solanas vd., 2022). Ka­ēĸ odalarēnēn, oyuncular i­in s¿r¿kleyici deneyimler 

saĵlamak ¿zere tasarlandēĵē belirtilmektedir. Deneyimi olabildiĵince ilgi ­ekici hale getirmek i­in, 

katēlēmcēnēn oyunda bir karakter rol¿n¿ ¿stlenmesi gerekir. Bu, oyuncuyu bulmaca dolu bir ortamda 

aktif bir katēlēmcē yaparak ger­ekleĸtirilebilir. Bu, oyuncunun beynindeki adrenalini serbest bērakarak 

onlarē daha uyanēk hale getirir ve yaptēklarē iĸe odaklanarak yenilik­i d¿ĸ¿ncelere izin vermektedir 

(Oliveira vd., 2023). Ka­ēĸ odasē teknolojileri, ºĵrencilerin hasta sorunlarēnē tanēlamak ve tedavi etmek 

i­in hemĸirelikle ilgili bulmacalarē ­ºzmeyi ºĵrenebilecekleri sim¿le edilmiĸ hasta senaryolarē 

oluĸturmak i­in de kullanēlmaktadēr (Martin ve Gibbs, 2022). Dijital bir ka­ēĸ odasē oluĸturmak, ek 

fiziksel alan ve donanēm ihtiyacēnē ortadan kaldēran nispeten maliyetsiz bir alternatiftir ve uzaktan 

ºĵrenme ortamlarēnda veya birden fazla grubun aynē anda katēldēĵē yüz yüze sēnēf ortamlarēnda kolayca 

uygulanmaktadēr. Dijital ka­ēĸ odasē, katēlēmcēlarēn bir sorunu ­ºzme amacē ile ipu­larē arayarak ve 

ĸifreleri veya bulmacalarē ­ºzerek bir hik©yeye katēlmalarēnē gerektiren etkileĸimli bir çevrimiçi
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etkinliktir (Stustack, 2023). Dijital ka­ēĸ odalarēnēn bir eĵitim aracē olarak kullanēlmasēnēn iĸ birliĵini, 

problem ­ºzmeyi ve aktif katēlēmē teĸvik ettiĵi gºr¿lmektedir (Rodriguez-Ferrer vd., 2022; Cole ve 

Ruble, 2021). Hemĸirelik eĵitiminde hasta g¿venliĵi, ekip iletiĸimi, kardiyovask¿ler sorunlar, anatomi 

bilgisi, basēn­ ¿lseri yºnetimi, doĵum ve ila­ uygulamalarē senaryolarēnda dijital ka­ēĸ odasē oyunlarē 

kullanēlmaktadēr (Yang vd.,2023; Horn,2023; Molina-Torres vd.,2022; Chen vd.,2023; Antón-Solanas 

vd., 2022). Ka­ēĸ odasē oyunlarēnēn hemĸirelik ºĵrencilerinin ºĵrenme memnuniyetini artērdēĵē, iletiĸimi 

teĸvik ettiĵi, ekip ­alēĸmasēnē ve eleĸtirel d¿ĸ¿nmeyi geliĸtirdiĵi ifade edilmektedir (Chen vd., 2023). 

Anahtar Kelimeler: Hemĸirelik, Oyun temelli ¥ĵrenme, Sanal Ka­ēĸ Odasē 
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Özet 

 

Yapay zeka, ­ok katmanlē ve ºĵrenme temelli bilgisayar programlarē ile geliĸtirilmiĸ, ­eĸitli gºrevleri 

baĸarēyla yerine getirebilen bir teknoloji olarak tanēmlanmēĸtēr. Yapay Zeka Teknolojisinin ve ºzellikle 

sohbet robotu olarak tanēmlanan uygulamalarēn toplum üzerindeki etkileri oldukça ilgi  çekici düzeylere 

ulaĸmēĸtēr. Eĵitim, saĵlēk, tarēm, ulaĸēm, mühendislik ve daha birçok alanda devrim yapma potansiyeline 

sahip olan bu teknolojinin g¿nl¿k hayatēmēza olan etkisi detaylē bir ĸekilde incelenmesi gerekmektedir. 

¢alēĸmada yapay zeka ara­larē i­erisinden ºnde gelen uygulamalardan Gemini, Copilot ve ChatGPT 

hakkēnda temel bilgiler verilmiĸtir. Hemen hemen birbirine yakēn tepkiler veren bu 3 uygulama 

arasēndan ChatGPT 3.5 ve ChatGPT 4 versiyonlarē detaylē olarak incelenmiĸ kayēt ve kullanēmē 

hakkēnda bilgiler verilmiĸtir. ¦cretsiz s¿r¿m olan ChatGPT 3.5ôin metin ¿retme, ­eviri yapma, g¿nl¿k 

hayatta kullanēmē gibi ºzellikleri araĸtērēlmēĸtēr. ¦cretsiz s¿r¿m¿ne gºre daha iĸlevsel olan ¿cretli 

ChatGPT 4 versiyonunun fotoĵraf ve belgelerle ­alēĸma olanaĵē, kod yazmadaki kabiliyeti, finansal 

yºn¿ detaylē bir ĸekilde ­alēĸēlmēĸtēr. ¢alēĸmada, bu teknolojilerin etik ve g¿venlikle ilgili karĸēlaĸtēĵē 

zorluklara ve bu zorluklarla baĸa ­ēkēlmasē i­in ºnerilen stratejilere geniĸ yer verilmiĸ, yapay zekanēn 

sunduĵu fērsatlar kadar bu teknolojinin potansiyel riskleri ve etik sorunlarēna da dikkat ­ekilmiĸtir. Bu 

baĵlamda, yapay zekanēn sorumlu bir ĸekilde geliĸtirilmesi ve kullanēlmasēnēn ºnemi vurgulanarak, bu 

teknolojilerin toplum üzerindeki olumlu etkilerinin maksimize edilmesi ve olumsuz etkilerinin minimize 

edilmesi gerektiĵi sonucuna varēlmēĸtēr. 

Anahtar Kelimeler: Yapay Zeka, Sohbet Robotlarē, ChatGPT 
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Özet 

 

Ama­: Abortus gebelikte en sēk gºz¿ken komplikasyon olup gebelik ¿r¿n¿n¿n uterustan atēlmasē, 

gebeliĵe dair bulgu ve semptomlarēn ortadan kalkmasē olarak tanēmlanmaktadēr. Tekrarlayan gebelik 

kayēplarē spontan olarak ger­ekleĸen ve birbirini takip eden en az iki ya da daha fazla gebeliĵin 

sonlanmasē olarak tanēmlanēr. Yēllarca s¿ren araĸtērmalara raĵmen, ºzellikle tekrarlayan d¿ĸ¿kler, 

tēbbi bir zorluk oluĸturmaya devam etmektedir. Bu ­alēĸmanēn amacē, hastanemize tekrarlayan gebelik 

kaybē nedeniyle baĸvuran ­iftlere uygun genetik danēĸmanlēk verebilmek i­in trombofili 

parametrelerinin etyolojideki rol¿n¿ araĸtērmaktēr. Gere­ ve Yºntemler: ¢alēĸmamēza tekrarlayan 

gebelik kaybē nedeniyle Tēbbi Genetik kliniĵine 11.08.2021- 16.08.2022 tarihleri arasēnda baĸvuran 

toplam 135 kiĸi d©hil edildi. T¿m hastalarda trombofili parametrelerinin analizleri ger­ekleĸtirildi. 

Araĸtērma verileri SPSS (Statistical Package for Social Sciences) 25.0 paket programē kullanēlarak 

analiz edildi ve ­alēĸmada tanēmlayēcē istatistikler kullanēldē. Veriler sayē, ortalama Ñ SD, min, max, 

y¿zde ve aralēk olarak verilmiĸtir. Bulgular: ¢alēĸmamēzda trombofili parametreleri analiz edilen 135 

kadēn olgunun 1 hasta (%0,7) Faktºr V varyantēnē homozigot, 27 hasta Faktºr V varyantēnē (%20) 

heterozigot ve 2 hastanēn (%1,5) da Faktör II  varyantēnē heterozigot formda taĸēdēĵē saptandē. Faktör II 

varyantēnē homozigot olarak taĸēyan bir hasta ­alēĸmamēzda saptanmamēĸtēr. 6 hasta (%4,4) 

MTHFR677 varyantēnē homozigot formda taĸēmakta ve 63 hasta (%46,7) MTHFR677 varyantē 

a­ēsēndan heterozigottu. 4 hastada (%3) Faktºr XIII varyantē homozigot, 31 hastanēn ise (%23) Faktºr 

XIII varyantēnē heterozigot olarak taĸēdēklarē saptanmēĸtēr. 17 hasta (%12,6) MTHFR1298 varyantē 

a­ēsēndan homozigot ve 61 hasta (%45,2) MTHFR 1298 varyantēnē heterozigot olarak taĸēyordu. 35 

hastanēn (%25,9) PAI varyantēnē homozigot formda, 62 hastanēn ise (%45,9) PAI varyantēnē heterozigot 

olarak taĸēdēĵē saptandē. Sonuç: Mevcut ­alēĸmalar ēĸēĵēnda tekrarlayan gebelik kaybē nedeniyle kliniĵe 

baĸvuru yapan olgularda trombofili parametrelerinin deĵerlendirilmesi ve ºzellikle yardēmcē ¿reme 

tekniklerinden ºnce bu parametrelerle iliĸkili olduĵu d¿ĸ¿n¿len bir neden belirlendiĵinde tedavi 

imkanlarē bulunduĵundan dolayē bu analizlerin yapēlmasē s¿re­ yºnetimine katkē saĵlayacaktēr. 

Anahtar Kelimeler: Tekrarlayan Gebelik Kaybē, Habit¿el Abortus, Pēhtēlaĸma Faktºrleri, 

Polimorfizm
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Özet 

 

Nanoteknoloji alanēnda, metalik nanopartik¿ller benzersiz elektronik, manyetik, kimyasal ve medikal 

ºzellikleri nedeniyle dikkate deĵer bir ilgi gºrmektedir. Bu ­alēĸmada, g¿m¿ĸ nanopartik¿ller (AgNPs) 

biyo-indirgeme yºntemi kullanēlarak sentezlenmiĸtir. Acer Pseudoplatanus (Daĵ Ak­aaĵacē) 

yapraklarēnēn su ile ekstraksiyonu yapēlmēĸtēr. Ekstrakt, 1mM g¿m¿ĸ nitrat (AgNO3) ­ºzeltisi ile 

karēĸtērēlarak nanopartik¿l sentezlenmiĸtir. Sentezlenen g¿m¿ĸ nanopartik¿ller UV-görünür 

spektroskopisi, X-ēĸēnē kērēnēmē (XRD), Ge­irimli elektron mikroskobu (TEM), taramalē elektron 

mikroskobu (SEM),&nbsp;Fourier Dºn¿ĸ¿ml¿ Kēzēlºtesi Spektroskopisi (FT-IR) teknikleri ile 

karakterize edilmiĸtir. SEM kullanēlarak elde edilen partik¿llerin boyutu, XRD analizleri ile de g¿m¿ĸ 

partik¿llerin kristal yapēsē ve saflēĵē incelenmiĸtir. Fiziksel ve kimyasal yºntemlerin yanēnda bitki 

ekstraktē kullanēlarak AgNP sentezi baĸarēlē bir ĸekilde ger­ekleĸtirilmiĸtir. 

Anahtar Kelimeler: Daĵ Ak­aaĵacē, G¿m¿ĸ nanopartik¿l, Acer Pseudoplatanus L., Yeĸil sentez. 
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Özet 

 

Gezgin Satēcē Problemi (GSP), bir satēcēnēn belirli d¿ĵ¿mler (yerler) arasēnda gezinerek her d¿ĵ¿m¿ 

ya da bºlgeyi yalnēzca bir kez ziyaret etmesi ve baĸlangē­ noktasēna geri dºnmesi gereken bir 

optimizasyon problemini ifade eder. Bu problem, lojistik, taĸēmacēlēk ve planlama gibi ­eĸitli alanlarda 

sēklēkla karĸēmēza ­ēkar, ­¿nk¿ bir­ok ger­ek d¿nya senaryosunda kaynaklarēn verimli bir ĸekilde 

kullanēlmasē gereklidir. Bu araĸtērmada, doĵadan ilham alēnan optimizasyon teknikleri olan Karēnca 

Kolonisi Algoritmasē (KKA) ve Genetik Algoritma (GA) gibi yºntemler kullanēlarak en kēsa yol 

probleminin ­ºz¿m¿ne odaklanēlmēĸtēr. Ayrēca, Berlin 52 gibi test problemlerinde baĸarēsē test 

edildikten sonra bu tekniklerin gerçek bir dünya problemi üzerinde nasēl uygulanabileceĵi incelenmiĸtir. 
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Özet 

 

Koyun s¿r¿lerinin davranēĸlarēnēn, mera kullanēmē ve hayvancēlēk verimliliĵi ¿zerinde b¿y¿k etkileri 

bulunmaktadēr. Etkili bir mera yºnetimi ve s¿rd¿r¿lebilir hayvancēlēk, s¿r¿ davranēĸlarēnēn doĵru bir 

ĸekilde anlaĸēlmasēnē gerektirir. Bu baĵlamda, Ķnsansēz Hava Ara­larē (ĶHA) ve uzaktan algēlama 

teknolojileri, geniĸ mera alanlarē ¿zerindeki hayvan davranēĸlarēnē gºzlemleme kapasitesine sahiptir. 

ĶHA destekli gºzlemler, zorlu arazi koĸullarēnda bile detaylē veri toplama imk©nē sunarak, geleneksel 

yºntemlerle karĸēlaĸtērēldēĵēnda araĸtērmacēlara zaman ve maliyet avantajlarē saĵlar. Ayrēca uzaktan 

gºzlem hayvanlarē etkilemediĵi i­in hem daha doĵru gºzlem olanaĵē sunar hem de hayvanlarē stresten 

korur. Bu ­alēĸma, Yozgat'ta yetiĸtirilen Akkaraman ērkē koyun sürülerinin sürü dinamiklerinin ve mera 

kullanēmēnēn ĶHA destekli gºzlemlerle incelenmesini ama­lamaktadēr. Araĸtērma, hafif multikopter 

kullanēlarak ger­ekleĸtirilen y¿ksek ­ºz¿n¿rl¿kl¿ gºzlemlere dayanmaktadēr. S¿r¿ davranēĸlarē, s¿r¿ 

i­i etkileĸimler ve mera ¿zerindeki hareket ºr¿nt¿leri, ĶHA ile alēnan gºr¿nt¿ler ¿zerinden detaylē bir 

ĸekilde analiz edilmiĸtir. ¢alēĸma kapsamēnda, koyunlarēn mera alanlarēnda nasēl yayēldēklarē, s¿r¿ 

i­indeki pozisyonlarē ve grup hareketleri ºzellikle incelenmiĸtir. Elde edilen gºr¿nt¿lerden, s¿r¿ lideri 

ve s¿r¿ merkezinin yer deĵiĸimleri, hareket hēzlarē ve s¿r¿ geniĸliĵi gibi kritik parametreler tespit 

edilmiĸtir. Ayrēca, mera alanēnēn kullanēm verimliliĵi ve koyunlarēn mera ¿zerindeki etkileĸimleri 

deĵerlendirilmiĸtir. Bulgular, ĶHA teknolojisinin, koyun s¿r¿lerinin mera kullanēmēnē ve s¿r¿ 

davranēĸlarēnē anlamada etkili bir ara­ olduĵunu gºstermektedir. Bu teknoloji sayesinde, daha ºnce 

eriĸilmesi zor olan a­ēk alanlardaki hayvan davranēĸlarēnē ekonomik ve etkin bir ĸekilde izleme imk©nē 

sunulmuĸtur. ¢alēĸmanēn sonu­larē, s¿rd¿r¿lebilir mera yºnetimi ve hayvan refahē ¿zerine stratejik i­ 

gºr¿ler saĵlamakta ve bu alandaki gelecek araĸtērmalar i­in yeni kapēlar aralamaktadēr. 

Anahtar Kelimeler: Ķnsansēz Hava Ara­larē (ĶHA), Koyun S¿r¿ Davranēĸlarē, Uzaktan Algēlama, 
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Özet 

 

Arazi deĵiĸimleriyle birlikte yeni oluĸan topografyada topraĵēn geçirimsizlik derecesine baĵlē olarak su 

k¿tleleri oluĸmuĸtur. Bu su k¿tlelerinin zaman i­erisinde hacimsel ve ekolojik deĵiĸimleri meydana 

gelmiĸtir. Ayrēca oluĸan su potansiyeli kērsal alanda tarēmsal ama­lē kullanēlmēĸtēr. Bu kapsamda 

Amasya ili Suluova il­esi 1. Derece Doĵal Sit alanē olan Yedi Kuĵular Kuĸ Cenneti (Yedikēr Barajē) 

araĸtērma alanē olarak se­ilmiĸtir. Araĸtērma arazi ¿zerindeki deĵiĸimin coĵrafi bilgi sistemi ¿zerinde 

saptanmasēnē ama­lamēĸtēr. .. yēlēna ait uydu gºr¿nt¿s¿ndeki su kenar ­izgisi ile .. yēlēna ait uydu 

gºr¿nt¿s¿ndeki su kenar ­izgisi arasēndaki deĵiĸime baĵlē olarak ekolojik deĵiĸimler saptanmaya 

­alēĸēlmēĸtēr. Bu deĵiĸimlerin bºlgedeki tarēm ve hayvancēlēĵa etkisi ortaya konulmuĸ. Koruma ama­lē 

su kullanēm planē incelenmiĸtir. ¢alēĸma ­ēktēlarē barajēn potansiyel deĵiĸimi ¿zerinde politika 

¿retimine ve ekonomik gelir saĵlayan paydaĸlar i­in yeni tarēmsal ¿retim yºntemlerine yönlendirir. 
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Özet 

 

Hēzla artan n¿fusun gereksinimlerini g¿n¿m¿zde kentler karĸēlayamamaktadēr. Doĵal s¿re­lere olan 

insan m¿dahalesi sonucunu k¿resel ºl­ekte ekolojik bozunumlara sebep olmuĸtur. Ekolojik 

bozulmalarēn yaygēn etkileri kentsel nüfusu hissedilir derecede etkilemiĸtir. Kentsel yaĸam alanlarē doĵa 

temelli yaklaĸēmla yeniden d¿ĸ¿n¿lmeli ve a­ēk yeĸil alanlarēn deĵerlendirilmesi gerekmektedir. 

Kentlerdeki a­ēk yeĸil alanlar, sürdürülebilir yaĸam ve çevre sorunlarēnēn çözümü için önemlidir. Ķklim 

deĵiĸikliĵi getirdiĵi yaĸam döngüsü a­ēsēndan kentsel alanlardaki su rejimi önem kazanmēĸtēr. Kentlerin 

doĵal topografyalarēndan dolayē y¿zey akēĸ sularē yoĵun yapēlaĸmanēn meydana getirmiĸ olduĵu, 

ge­irimsiz y¿zeylerde birikimlere neden olmaktadēr. Bu birikimler su rejiminin ĸiddetine baĵlē olarak 

doĵal afetlere neden olabilmektedir. Ayrēca ge­irimsiz y¿zeyler sularēn yeraltē sularēna karēĸēmē 

engellemektedir. Doĵal su döngüsünün olabilmesi için temiz suyun ve kanalizasyonun ayrēĸtērēlarak, 

yeni yeĸil altyapē sistemlerine ihtiya­ duyulmaktadēr. Bu ­alēĸmada ¢anakkale kentinin troya caddesi 

i­in cbs kullanēlarak yeĸil altyapē ºnerisi geliĸtirilmiĸtir. Orta ref¿jleri, yan cep parklar ve yeĸil 

alanlarē ile deĵerlendirilip iklim deĵiĸikliĵiyle m¿cadele kapsamēnda peyzaj tasarēm 

­ºz¿mlemelerinde ºnerilerde bulunulmuĸtur. 

Anahtar Kelimeler: Yeĸil Altyapē, Planlama, Ķklim Deĵiĸikliĵi, Coĵrafi Bilgi Sistemi, Kentsel Yeĸil 
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Özet 

 

Artan dünya nüfusu, hēzlē sanayileĸme ve iklim deĵiĸikliĵi gibi faktörler, su kaynaklarē üzerindeki baskēyē 

her ge­en g¿n artērmaktadēr. Tarēm sektºr¿, su t¿ketiminde baĸē ­eken sektºrlerden biri olmasē 

nedeniyle, bu alanda suyun etkin kullanēmē b¿y¿k ºnem taĸēmaktadēr. Bu doĵrultuda, su kullanēm 

etkinliĵini arttērmak i­in yeni teknolojilerin kullanēmēna ihtiya­ bulunmaktadēr. Bu ­alēĸmada, Amasya 

Gºkhºy¿k TĶGEM tarēm arazilerinde yetiĸtirilen kenevir bitkisinin su kullanēmēnē izlemek amacēyla 

Landsat 8 ve 9 uydu gºr¿nt¿leri kullanēlarak SEBAL modeli uygulanmēĸtēr. 2023 yēlē kenevir yetiĸme 

dºnemi boyunca yapēlan bu ­alēĸmada, uydu gºr¿nt¿lerinden tahmin edilen kenevir su t¿ketimi 

deĵerleri 1.07 mm ile 6.02 mm arasēnda deĵiĸim gºstermiĸtir. Bu deĵerler, TAGEM tarafēndan 

geliĸtirilen SU-ET yazēlēmēyla karĸēlaĸtērēlarak sonu­larēn tutarlēlēĵē doĵrulanmēĸtēr. Araĸtērma, uydu 

gºr¿nt¿leri kullanēlarak yapēlan ET tahminlerinin baĸarēlē bir ĸekilde ger­ekleĸtirilebileceĵini 

gºstermiĸtir. Sonu­ olarak, bu ­alēĸma, su kaynaklarēnēn korunmasē ve tarēmsal ¿retimin 

s¿rd¿r¿lebilirliĵi a­ēsēndan ºnemli bir adēm olarak deĵerlendirilmektedir. 
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Özet 

 

G¿n¿m¿z tarēm sektºr¿nde, verimliliĵi artērma ve s¿rd¿r¿lebilirlik hedeflerine ulaĸma ­abalarē, 

gºr¿nt¿ iĸleme teknolojilerinin kullanēmēyla ºnemli bir dºn¿ĸ¿m yaĸamaktadēr. Bu ­alēĸmada, bah­e 

bitkileri tarēmēnda görüntü iĸleme teknolojilerinin uygulamalarē ve bu teknolojilerin tarēmsal verimlilik 

¿zerindeki etkileri detaylē olarak incelenmiĸtir. Gºr¿nt¿ iĸleme teknolojileri, bitkilerin morfolojik 

farklēlēklarēnē analiz ederek t¿r tespiti ve sēnēflandērma, hastalēk ve stres yºnetimi, ila­lama ve 

g¿breleme optimizasyonu, fenolojik deĵiĸikliklerin izlenmesi gibi ­ok ­eĸitli iĸlevleri yerine getirir. 

¥zellikle, bitki saĵlēĵē ve hastalēk teĸhisi alanēnda, gºr¿nt¿ iĸleme ve makine ºĵrenimi algoritmalarē 

kullanēlarak yapēlan analizler, hastalēklarēn erken tespit edilmesini ve bu sayede ­ift­ilere zamanēnda 

m¿dahale ĸansē verilmesini saĵlamaktadēr. ¢alēĸmada, gºr¿nt¿ iĸleme teknolojilerinin tarēmda 

kullanēmēnēn avantajlarē; hēzlē ve hassas teĸhis, verim ve kalite artēĸē, süreç verimliliĵinin yükseltilmesi, 

zaman ve iĸ g¿c¿ tasarrufu gibi baĸlēklar altēnda ele alēnmēĸtēr. Ayrēca, sulama ve g¿bre yºnetimi gibi 

kritik tarēm uygulamalarēnda, bitkilerin ihtiya­ duyduĵu su ve besin maddelerinin daha hassas bir 

ĸekilde yönetilmesine olanak saĵlayarak kaynak israfēnēn önlenmesine katkēda bulunmaktadēr. Bununla 

birlikte, gºr¿nt¿ iĸleme sistemlerinin tarēmsal uygulamalara entegrasyonu ve geniĸ ­apta 

benimsenmesi, teknik karmaĸēklēk, yüksek maliyetler, eĵitim ve destek gereksinimleri gibi bazē zorluklarē 

da beraberinde getirmektedir. ¢alēĸma ayrēca gºr¿nt¿ iĸleme teknolojilerinin gelecekteki tarēm 

uygulamalarēnē nasēl ĸekillendirebileceĵine dair ºngºr¿ler sunmakta ve yapay zek© ile robotik 

teknolojilerin entegrasyonunun, daha akēllē ve otonom tarēm sistemlerinin geliĸtirilmesinde kritik rol 

oynayacaĵēnē vurgulamaktadēr. Sonu­ olarak, bu teknolojilerin doĵru ĸekilde uygulanmasē ve 

geliĸtirilmesi, ­evresel etkiyi azaltērken tarēmsal ¿retimin s¿rd¿r¿lebilirliĵini artērabilir ve d¿nya 

­apēnda gēda g¿venliĵine ºnemli katkēlarda bulunabilir. 

Anahtar Kelimeler: Gºr¿nt¿ Ķĸleme, Bah­e Bitkileri, Yapay Zeka, S¿rd¿r¿lebilir Tarēm, Tarēmsal 
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Özet 

 

Endometrial benzeri dokunun uterus dēĸēnda b¿y¿mesiyle karakterize kronik bir durum olan 

endometriozis, tanē ve tedavi a­ēsēndan ºnemli zorluklarē beraberinde getirmektedir. Yapay zeka (AI), 

tēp alanēnda endometriozisin karmaĸēklēklarēnē ele alma fērsatē sunan umut verici bir araç olarak ortaya 

­ēkmēĸtēr. Endometriozis, menstrual siklusa baĵlē olarak asemptomatik olabilir, ancak en yaygēn 

semptomlarē ise sērasēyla, hastalarēn yaklaĸēk %80'inde görülen dismenore ve %30'unda gözlenen derin 

disparoni olarak belirtilir. Endometriozis lezyonlarēnēn ­eĸitli t¿rleri, etkilenen organlar ve hasta 

pop¿lasyonunun ­eĸitliliĵi nedeniyle farklē semptomlar ve hasta gruplarē ortaya ­ēkarmaktadēr. 

Endometriozisin kesin tanēsē cerrahi operasyon ve patolojik inceleme ile konmaktadēr. Patolojik 

inceleme sērasēnda, ektopik endometrial dokuda endometrial epitel, gland ve stroma veya hemosiderin 

y¿kl¿ makrofajlar gºzlemlenebilir. Hastalēĵēn tanēsēnē kolaylaĸtērmak ve iyileĸtirmek i­in invaziv 

olmayan bir tarama yºntemi geliĸtirmek amacēyla uluslararasē d¿zeyde ­alēĸmalar da yürütülmektedir. 

Bu a­ēdan bakēldēĵēnda ­oklu biyobelirte­ler, genomik analizler, semptom tabanlē algoritmalar ve 

gºr¿nt¿leme teknikleri tarama testlerine ihtiya­ duyulmaktadēr. Fakat, bu testlerin hi­biri g¿n¿m¿zde 

laparoskopi yoluyla lezyonlarēn doĵrudan gºr¿nt¿lenmesinin yerini alacak kadar y¿ksek doĵruluk 

seviyesine sahip olmadēĵēndan, klinik uygulamada rutin olarak kullanēlmamēĸtēr. Al, endometriozisin 

teĸhisi ve tanēsēnda kullanēlabilir. ¥zellikle gºr¿nt¿leme iĸleme ve makine ºĵrenimi teknikleri, 

endometriozis lezyonlarēnē tespit etmek ya da hastalarēn semptomlarēnē izlemek ve tedavi planlarēnē 

optimize etmek i­in ºnemlidir. Dahada ºnemlisi, endometriozis tedavisini kiĸiselleĸtirmek i­in 

kullanēlabilir. Bºylece hasta ºzellikleri, semptomlar ve diĵer faktºrler dikkate alēnarak, her hasta i­in 

en etkili tedavi planēnē belirlenebilir. Al, endometriozis dahil olmak ¿zere bir dizi endemik sorunu 

­ºzmek i­in istatistiksel veriye dayalē yaklaĸēm olarak ortaya ­ēkartmaktadēr. Endometriozisli hasta 

pop¿lasyonlarēnēn tanēsal veya ºngºr¿c¿ Al modellerini oluĸturmak i­in belirlenen biyobelirte­ler 

sayesinde, hastalēĵēn molek¿ler d¿zeyde profili ­ēkartēlabilmektedir. Sonu­ olarak, endometriozis 

alanēnda AI müdahalelerinin amacē, metodolojisi, girdi seçimi ve doĵruluĵu a­ēsēndan heterojen olduĵu 

kabul edilebilir bir ger­ektir. Endometriozis tanēsē, tahmini ve araĸtērmasē alanēnda mevcut olan 

problemler gºz ºn¿ne alēndēĵēnda, bir­ok farklē problem form¿lasyonunun ¿stesinden gelmek i­in 

modellerin oluĸturulmasē ĸaĸērtēcē deĵildir. Endometriozis hastalēĵēnēn t¿rleri ve aĸamalarē 

tanēmlanarak oluĸturulacak Al modelleri teĸhis etmek i­in ºnemlidir. Yapay zeka algoritmalarē, 

endometrioziste tanēsal gºr¿nt¿lemeyi, etiyolojik anlayēĸē ve cerrahi sonu­ tahminini destekleme 

konusunda umut vaat eden bir s¿re­ gibi gºr¿lmektedir. Gelecekte saĵlēk hizmetleri maliyetlerini 

hafifletme ve hasta sonu­larēnē iyileĸtirme potansiyeline sahip teknoloji kullanēmēnē benimsemek bu 

alanda terapötik ilerleme için çok önemlidir. 
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Özet 

 

D¿nyada son yēllarda SARS ve Ebola gibi bir­ok vir¿s salgēnē ortaya ­ēkmasēna raĵmen, bu salgēnlar 

d¿nya ­apēnda yayēlmamēĸ ve etkileri belli coĵrafi bºlgelerde sēnērlē kalmēĸtēr. Ancak Covid-19 küresel 

bir karakter kazanmēĸ ve t¿m d¿nyayē derinden etkilemiĸtir. Covid-19 pandemi s¿reci hayatēn pek ­ok 

alanēnē olumsuz ĸekilde etki etmiĸtir. Salgēnēn k¿reselleĸmesi baĸta ekonomik ve sosyal olmak ¿zere 

bir­ok alanda ­eĸitli sorunlara neden olmuĸtur ve olmaya devem etmektedir. Bu baĵlamda Covid-19 

gibi salgēn hastalēklarēn ­alēĸma hayatēnē da etkilediĵi ve diĵer t¿m yaĸam alanlarē gibi ­alēĸma 

hayatēnda da ºnemli deĵiĸiklikleri beraberinde getirdiĵi sēklēkla dile getirilmektedir. ¥zellikle salgēnēn 

tam merkezinde m¿cadele eden saĵlēk ­alēĸanlarē hem sosyal hem ­alēĸma yaĸamēnda s¿re­ten en ­ok 

etkilene gruplardan biri olmuĸtur. Bu neden ile bu ­alēĸma, saĵlēk alanēndaki kēsētlē sayēdaki 

araĸtērmalara katkē saĵlamaĵē hedeflemiĸtir. ¢alēĸma, bir ¿niversite hastanesinde ger­ekleĸtirilmiĸ ve 

­alēĸmada; ¢alēĸan memnuniyeti ve iĸten ayrēlma niyeti iliĸkisi Covid-19 salgēnē kapsamēnda istatiksel 

olarak deĵerlendirilmiĸtir. Sonu­ olarak; saĵlēk sektºr¿nde ­alēĸan bireylerin Covid-19 pandemisi 

s¿recinde iĸ tatminlerinin ve iĸten ayrēlma niyetlerinin etkilendiĵini ortaya ­ēkarmēĸtēr. 
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Özet 

 

Yoĵun bakēm hastalarē, yaĸamla ºl¿m arasēnda, pek ­ok invaziv iĸlemlerin yapēldēĵē, deĵiĸken 

hemodinamik duruma sahip, iletiĸim kurmada sēnērlēlēklarē olan, travmatik durum nedeni ile hareketi 

saĵlanamayan, yataĵa uzun ya da kēsa dºnem baĵēmlē kalan hastalardēr. Yoĵun bakēmda en ­ok sorun 

teĸkil eden hastalēklar basē yaralarēdēr. Basē yarasē diĵer bir asē ile dek¿bit ¿lseri, basē yarasē ve yatak 

yarasē olarak da ifade edilen basēn­ yarasē, kemik ­ēkēntēlarēnēn ve dēĸ y¿zeylerin ¿zerindeki yumuĸak 

dokunun uzun s¿reli basēnca maruz kalmasē ile ortaya ­ēkan lokalize deri ve / veya deri altē doku 

hasarēdēr. Yaralarēn ilerleme derecesi basē yarasē ĸiddeti olarak tanēmlanmakta ve 1-4 arasē ĸiddet 

derecesi olarak tanēmlanmaktadēr. Kronik yaralar, tedavinin d¿zenli ĸekilde yapēlmasē ve tedavi 

boyunca yara bºlgesinde yeterli ila­ konsantrasyonunun korunmasēna baĵlēdēr. Basē yaralarēnē ĸiddeti 

ºnemli bir performans gºstergesidir. Basē yarasēnēn iyileĸtirilmesi performans gºstergelerinin d¿zenli 

olarak takibi ile m¿mk¿nd¿r. Bu verileri takip sistemleri olmakla birlikte yoĵun bakēm gibi dinamik 

bölümler için gerçek zamanlē doĵru ölçümlere ihtiyaç vardēr. Basē yarasēnēn evresini tanēmlayan Braden 

¥l­eĵi en yaygēn kullanēlan ºl­ek olup, geniĸᵪ yaĸ aralēĵēndaki hasta gruplarēnda kullanēlmaktadēr. 

Ancak, Yoĵun bakēm ¿nitesinin t¿m¿n¿ deĵerlendiren basē yarasē form¿l¿ne veya algoritmasēna 

rastlanmamēĸtēr. Bu makale ºzel bir hastanedeki YB¦ ¿nitesindeki hasta verilerinden yola ­ēkarak ­ok 

kriterli karar verme modeli ile YB¦ basē yarasē ĸiddetininim geliĸimini bºl¿m bazēnda izlenmesi 

saĵlanmēĸtēr. Branden ºl­eĵi ile tespit edilen basē yarasē ĸiddetleri günlük bazda kayēt altēna alēnēp çok 

kriterli karar verme yºntemi kullanēlarak ºnceliklendirme yapēlmasē saĵlanmēĸtēr. Basē yarasē 

performans gºstergesinin dinamik olarak izlenmesi sonucu yoĵun bakēm bºl¿m¿n doĵru tedavi planē 

yapmasēnē saĵlamēĸtēr. Araĸtērma, Bºl¿m¿n ger­ek performansēnē izleyerek ger­ekte yanlēĸ olan bir 

durumu doĵru olarak raporlama hatasēndan kurtarmak ve doĵru tedaviye yönlendirmeyi hedeflemiĸtir. 
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Özet 

 

Yoĵun Bakēm ¦niteleri (YB¦), y¿ksek d¿zeyde koordinasyon ve etkinlik gerektiren kritik saĵlēk 

hizmetleri sunar. Yalēn Günlük Yönetim (YGY) uygulamalarē, bu birimlerde iĸ akēĸēnē düzenlemek, hasta 

bakēm kalitesini artērmak ve ekip içi iletiĸimi güçlendirmek için benimsenen stratejilerdir. Yalēn Günlük 

Yºnetim temelinde, s¿rekli iyileĸtirme ve katēlēmcē yºnetim anlayēĸē yatar. Yalēn G¿nl¿k Yºnetim, israfē 

azaltmayē, deĵeri maksimize etmeyi ve süreçleri sürekli olarak iyileĸtirmeyi hedefler. YB¦'yalēn yönetim 

uygulamalarē genellikle sabah toplantēlarē ile problem ­ºzme ve KPI (Anahtar Performans 

Gºstergeleri) takibi gibi g¿nl¿k rutinlerle ger­ekleĸtirilir. Bu ­alēĸma, hastanelerde yaygēn olarak 

kullanēlmayan yalēn yºnetim ara­larēnēn uygulamasēna yºnelik pilot ­alēĸma olarak planlanmēĸtēr. 

Uygulama sonunda hastalarēn basē yaralarē insidansēnda %15 iyileĸme, ila­ stoklarda %30, ekip 

­alēĸmasē sonucu tekstil ¿r¿nlerindeki hatalar sēfēra d¿ĸ¿r¿lm¿ĸt¿r. Uygulamanēn temel aracē olarak 

g¿nl¿k yºnetim panolarē ve sabah toplantēlarē ile takip edilen performans gºstergeleri kullanēlmēĸtēr. 

Uygulama sonucunda; hastalarēn tedavisi, kaynaklarēn verimli kullanēlmasē ve ekip ­alēĸmasēnda 

ºnemli iyileĸmeler gºzlemlenmiĸtir 

Anahtar Kelimeler: G¿nl¿k Yºnetim, Yalēn Yºnetim, Yoĵun Bakēm 
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Özet 

 

41 adet diarilpirazol-benzens¿lfonamid t¿revlerine ait kanser inhibitºr aktivitesinin etkileĸim 

mekanizmasē 3D QSAR olarak MCET yºnteminde incelenmiĸtir. Aynē molek¿l serisi i­in daha ºnce 

geliĸmiĸ teknikler olan CoMFA ve CoMSIA ile yapēlan ­alēĸmalardan elde edilen model sonu­larē 

kendi yazēlēmēmēz MCET yºntemindeki sonu­lar kēyaslanmēĸtēr. 3 boyutlu uzayda etkileĸim noktalarēnē 

belirlemek i­in molek¿ller bir ĸablona gºre hizalanmēĸ ve yºnlenmiĸ atom yēĵēnlarēndan k¿meler 

oluĸturulmuĸtur. Modelin kalitesinin büyük ölçüde 3 boyutlu uzayda hizalanmēĸ moleküllerin yönüne 

baĵlē olmasē dikkat alēnarak k¿melerin m¿kemmelliĵi saĵlanmēĸtēr. K¿melerdeki atomlarēn elektronik 

ºzellikleri dikkate alēnarak kanser karĸētē aktiviteden sorumlu farmakofor yapēsē ºne s¿r¿lm¿ĸ ve 

analitik olarak tartēĸēlmēĸtēr. Buna gºre; aktiviteyi artēran (Auxilary Group, AG) ve azaltan 

(AntiPharmacophore Group, APS) gruplar her molekül için dikkate alēnarak model üzerinde aktivite 

hesaplamalarē yapēlmēĸtēr. Molek¿l serisi ikiye bºl¿nerek eĵitim setinde Leave One Out- Cross 

Validation (LOO-CV) yºntemi ile 3D QSAR modeli q2=0.913 en y¿ksek deĵeri olarak ºngºr¿lerek ve 

harici test setinde R2=0.898 ile doĵrulanmēĸtēr. 3B farmakofor yapēsēnē gºsteren etkileĸim haritasēnēn 

belirlenmesi ile birlikte, kanser i­in yeni ila­ adaylarēnēn tasarēmē i­in faydalē gºsterge, model ve 

analiz saĵlanmēĸtēr. 
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Özet 

 

Biliĸim teknolojileri her alanda olduĵu gibi tarēmsal ¿retim alanēnda da sēnērlarē ve deĵiĸimi zorlayan 

bir etki oluĸturmuĸtur. Sektºrde tarēmē yaĸamēn alēĸēlmēĸ bir par­asē olarak y¿r¿ten aile iĸletmeleri 

s¿rd¿r¿lebilir gēda ¿retimi, kērsal doku, gēda ¿r¿nleri fiyat oluĸumu gibi bir­ok a­ēdan ºnem 

taĸēmaktadēr. Bu nedenle aile iĸletmelerinin sektºrde kalēp ¿retime devam etmesi, ulusal ve 

uluslararasē boyutta ­aba sarf edilen bir konudur. Aile iĸletmelerinin bug¿n¿n teknolojilerinden 

haberdar olmalarē, bu teknolojilere eriĸebilmeleri ve ¿retim s¿re­lerinde kullanabilmeleri varlēklarēnē 

s¿rd¿rmeleri i­in vazge­ilmez gºr¿nmektedir. Biliĸim teknolojilerinin aile ­ift­ileri tarafēndan tanēnēr, 

bilinir, eriĸilebilir ve kullanēlabilir olmasē onlarēn her t¿rl¿ baĸka bilgi ve teknolojiye ulaĸmalarēnēn 

da anahtarēdēr. T¿rkiyeôde aile ­ift­ilerinin biliĸim teknolojilerini ne d¿zeyde ve hangi amaçlarla 

kullandēklarēna iliĸkin ayrēntēlē ve güvenilir istatistikler mevcut deĵildir. Buna karĸēn alan bazlē 

araĸtērmalarla kērsalda yaĸayan, ­oĵunlukla ­ift­ilikle ge­inen ailelerin biliĸim teknolojilerini 

kullanēmēna iliĸkin sonu­lar ortaya konmuĸtur. Bu ­alēĸmada T¿rkiye genelinde aile ­ift­ilerinin ve 

kērsal n¿fusun biliĸim teknolojilerini kullanēmēna iliĸkin sonu­lar derlenerek, genel bir deĵerlendirme 

yapēlmaya ­alēĸēlmēĸtēr. ¢alēĸmada bºlgesel farklēlēklara ve zaman i­erisindeki deĵiĸim de ele 

alēnmēĸtēr. Yºntemsel olarak derleme niteliĵinde bir ­alēĸmadēr. 

Anahtar Kelimeler: Aile çiftçileri, Kērsal Alan, Biliĸim Teknolojileri Kullanēmē, BĶT, Sürdürülebilirlik 

 

 

Use of Information Technologies by Family Farmers in Türkiye 

 

Abstract 

 
Information technologies have created an impact 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. Itseems 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 hand, field-based 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 long-term sustainability and productivity 

of livestock populations. 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 sample size differences, and provides insights into allelic 

diversity. F-statistics (FST, FIS, FIT) quantify the partitioning of genetic diversity within and among 

populations, revealing levels of inbreeding and population differentiation. Effective population size 

(Ne) estimation methods, such as the linkage disequilibrium and heterozygote excess approaches, are 

employed to infer the strength of genetic drift and population viability. Molecular Analysis of Variance 

(AMOVA) partitions 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 

Homozygosity (ROH) and the Inbreeding Coefficient based on ROH (FROH) as powerful tools for 

quantifying inbreeding levels and autozygosity within individuals and populations. These methods 

leverage high-density 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, F-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 reduced population viability (Leroy, 2014). 

Various statistical methods have been developed and applied in population genetics studies to monitor 

and manage genetic diversity in livestock populations effectively. These methods leverage molecular 

genetic data, such as DNA sequences, microsatellites, and single nucleotide 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 associated with increased fitness 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 

(El Mousadik and Petit, 1996). Populations with high allelic richness are considered more genetically 

diverse and may harbor unique allelic variants valuable for conservation and breeding efforts 

(Caballero and Toro, 2002). 

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 selection. Effective population size (Ne) is a critical 

concept in population genetics that reflects 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 among groups, among 

populations within groups, and within populations. AMOVA  provides a way to quantify population 

structure and genetic differentiation at multiple hierarchical scales, making it a valuable tool for 

understanding the distribution of genetic diversity and identifying conservation priorities. In recent 

years, the availability of high-density genetic marker data, particularly SNP arrays, has enabled the 

analysis of Runs of Homozygosity (ROH) and the Inbreeding Coefficient 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, providing a more accurate estimate of inbreeding levels compared to 

traditional pedigree-based methods (Curik et al., 2014). The analysis of ROH and FROH has proven 

valuable for quantifying inbreeding levels, assessing inbreeding depression, identifying genomic 

regions under selection, and inferring demographic history (Peripolli et al., 2017). These statistical 

methods and advances in molecular genetics and genomics have revolutionized our understanding of 

genetic diversity in livestock populations. By leveraging these tools, researchers, breeders, and 

conservationists can gain insights into the genetic health, population structure, and evolutionary 

dynamics of livestock breeds, enabling informed decision-making for sustainable genetic management 

and conservation efforts. 

Measures of genetic diversity Heterozygosity 

Measures of heterozygosity are statistical metrics used to quantify the genetic diversity within 

populations by assessing the degree of heterozygosity, which is the presence of different alleles at a 

particular locus or genetic marker. 

There are two main measures of heterozygosity: 

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

is calculated as: 

He = 1 - Ɇ(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. Observed heterozygosity (Ho): 

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 genetic diversity: 

Higher heterozygosity values indicate greater genetic diversity within a population. Populations with 

high levels of genetic diversity are generally more resilient to environmental changes, diseases, and 

other challenges, as they harbor a more comprehensive range of genetic variations that can contribute to 

adaptation and evolutionary potential. 

2. Monitoring inbreeding: 

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: 

Populations that have experienced recent bottlenecks (severe reductions in population size) tend to 

exhibit lower levels of heterozygosity due to the loss of genetic diversity. Heterozygosity measures 

can help identify populations that have undergone bottlenecks and may require conservation 

interventions. 

4. Comparing populations: 

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 genetic health: 

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 heterozygosity analysis is often complemented by other measures of genetic diversity, 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 breeding programs. 

Allelic richness (Ar) 

Allelic richness (Ar) measures the number of alleles per locus, corrected for differences in sample size 

among populations or subpopulations. It is a widely used metric in population and conservation 
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genetics to quantify the allelic diversity within populations, complementing other measures of genetic 

diversity such as heterozygosity. Allelic richness is calculated using a rarefaction approach, which 

adjusts the observed 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 allelic richness indicates greater genetic diversity within a 

population, reflecting the number of unique allelic variants present. Populations with high allelic 

richness are considered more genetically diverse and potentially better equipped to adapt to 

environmental changes or selective pressures. 

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: Populations that have experienced recent bottlenecks (severe reductions in 

population size) tend to exhibit 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 

evolutionary processes shaping genetic diversity within and among populations, such as genetic drift, 

migration, and selection. Populations that have experienced different evolutionary histories or 

selective pressures may exhibit distinct allelic richness patterns. 

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) are measures developed by Sewall Wright to quantify the partitioning 

of genetic diversity within and among populations. These statistics are widely used in population 

genetics studies to assess inbreeding and genetic differentiation levels. Here is a detailed explanation 

of each F-statistic and its use: 

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 Hardy-Weinberg equilibrium, and Ho is the observed 

heterozygosity. 

FIS values range from -1 to 1, with positive values indicating a deficiency of heterozygotes 

(inbreeding) and negative values suggesting an excess of heterozygotes. FIS is used to quantify the 

level of inbreeding within populations, which can have implications for fitness, genetic diversity, and 

the expression of deleterious recessive alleles. 

FST (Fixation Index): 

FST measures the level of genetic differentiation among subpopulations or populations. It compares 

the amount of genetic variation within populations to 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 0 to 1, with higher values indicating more significant genetic differentiation 

among populations. FST is used to assess the degree of population structure and 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 inbreeding coefficient 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 F-statistics 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 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. 

Monitoring inbreeding: FIS values can be used to monitor inbreeding levels within populations, 

essential for maintaining genetic diversity and avoiding potential fitness consequences associated with 

inbreeding depression. 

Studying evolutionary processes: F-statistics can provide insights into the evolutionary processes 

shaping genetic diversity, such as genetic drift, selection, and population admixture. Informing 

conservation strategies: The analysis of F-statistics 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 studies: F-statistics can be used to account for population structure in 
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genetic mapping and genome-wide association studies, ensuring that observed associations are not 

confounded by population stratification. 

It is important to note that the interpretation of F-statistics 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 population size (Ne) is a fundamental concept in population genetics that refers to the size of 

an idealized population that would lose genetic diversity at the same rate as the observed population. It 

measures the strength of genetic drift, which is the random fluctuation of allele frequencies across 

generations due to sampling effects. 

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 

non-random 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 recent reduction 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. Assessing genetic drift: Ne is a direct measure of the strength of genetic drift, which can lead 

to the loss of genetic diversity and the fixation of deleterious alleles in small populations. 

2. Monitoring population viability: Small Ne values indicate a higher risk of inbreeding depression, 

loss of evolutionary potential, and increased vulnerability to environmental changes and stochastic 

events. 

3. Informing conservation strategies: Estimating Ne helps identify populations requiring 

conservation interventions, such as genetic rescue or captive breeding programs, to maintain or increase 

genetic diversity. 

4. Understanding evolutionary processes: Ne influences the rate of adaptation and the efficacy of 

natural selection. Populations with larger Ne tend to have higher genetic diversity and a more significant 

potential for adaptive evolution. 
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5. Genetic management of livestock breeds: In livestock breeding programs, monitoring Ne is 

essential for maintaining genetic diversity, minimizing inbreeding, and ensuring long-term genetic 

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 

management strategies. 

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, and F-statistics, 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. Calculate genetic distances or squared differences between pairs of individuals or 

populations. 

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

3. Partitioning the total sum of squares into components attributable to different hierarchical levels 

(e.g., among groups, among populations within groups, within populations). 

4. Estimation of variance components associated with each hierarchical level. 

5. Calculation of fixation indices (F-statistics) that quantify the levels of genetic differentiation 

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 

hierarchical level. 

2. Fixation indices (F-statistics): These are analogous to the F-statistics in ANOVA and provide 

measures of genetic differentiation. The most commonly reported are: 

- FST: Genetic differentiation among populations or groups. 

- FSC: Genetic differentiation among populations within groups. 

- FCT: Genetic differentiation among groups. 

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 

populations or groups, which can be influenced by factors such as geographical barriers, reproductive 

isolation, or selective pressures. 

2. Identifying 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 

hierarchical levels, such as among populations within regions, among regions within countries, or 

among countries within continents. 

4. Comparison of groups: AMOVA  can be used to compare the levels of genetic differentiation 

among predefined groups of populations, such as different breeds, subspecies, or ecotypes. 

5. Detecting signatures of selection: AMOVA can be combined with other statistical methods to 

identify genomic regions or loci that exhibit unusual patterns of genetic differentiation, which may 

indicate selection or local adaptation. 

6. Conservation genetics: AMOVA can help identify populations or genetic resources that require 

conservation efforts and guide the management of captive breeding programs or reintroduction efforts. 

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 (FROH) Runs 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 in high-density 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 

can arise from parental relatedness (inbreeding) or population substructure. The length and frequency of 

ROH provide information about the degree of inbreeding and the demographic history of a 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 maximum allowable heterozygous calls or 

missing genotypes within the ROH, should be applied. 

Longer ROHs generally indicate more recent inbreeding events, while shorter ROHs may reflect 

distant inbreeding or population substructure. 

1. Inbreeding Coefficient based on ROH (FROH): 

FROH measures the proportion of the genome that is autozygous (homozygous by 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 genetic markers. 
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FROH = (× Length of ROH) / (Total genome length covered) 

FROH provides a more accurate estimate of inbreeding levels than traditional pedigree-based 

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 within individuals and populations. 

2. Assessing inbreeding depression: High levels of inbreeding, as reflected by high FROH values, can 

be associated with inbreeding depression, which can negatively impact traits related to fitness, 

reproduction, and overall viability. 

3. Identifying genomic regions under selection: Genome regions with low or high ROH frequencies 

may indicate the action of natural selection or selective breeding, respectively. 

4. Inferring demographic history: The distribution of ROH lengths can provide insights into a 

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 breeding programs. 

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 recessive effects. 

It 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, these measures are often used with other genetic diversity metrics, such as heterozygosity, 

allelic richness, and F-statistics, to comprehensively understand inbreeding levels and genetic diversity 

within and among populations. 

Conclusion 

The assessment and management of genetic diversity are critical for ensuring the long-term 

sustainability, productivity, and adaptive potential of livestock populations. The statistical methods 

discussed in this review, including measures of heterozygosity, allelic richness, F- statistics, 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, such as DNA sequences, microsatellites, and high-density SNP arrays, to 

reveal patterns of genetic variation within and among populations. By employing these techniques, 

researchers, breeders, and conservationists can gain valuable insights into the genetic health, 

inbreeding levels, population differentiation, and evolutionary dynamics of livestock breeds. 

Heterozygosity and allelic richness 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 advent of high-density genetic marker data has further expanded the analytical possibilities, 

enabling the detection of Runs 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' long-term adaptability 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 systems, ensuring a secure food supply and safeguarding the genetic legacy of 

these invaluable animal resources for future generations. 
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Abstract 

 

Assessing genetic diversity and population structure is crucial for understanding livestock species' 

evolutionary history, genetic relationships, and conservation priorities. 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 ideal for genome-wide scans of genetic variation. 

Their biallelic nature, low mutation rate, and amenability to high- throughput genotyping have 

facilitated their use in detecting population structure, identifying signatures of selection, and 

conducting association studies. In contrast, SSRs, also known as microsatellites, are highly 

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 fine-scale 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 review discusses the advantages and applications of SNP and SSR markers in livestock 

genetic diversity studies and the statistical approaches used to analyze and interpret the resulting data. 

The insights gained from these studies have important implications for conservation strategies, 

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

domestication processes. 

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 contribute to our 

understanding of the genetic architecture of economically important traits and aid in the development 

of breeding programs and conservation strategies for livestock populations. Genetic diversity is a 

fundamental concept in livestock genetics. It refers to the variation in the genetic makeup of 

individuals within a population or species. High genetic diversity is desirable as it provides a broader 

gene pool for selection and adaptation to changing environmental conditions or emerging diseases 

(Frankham et al., 2002). Conversely, low genetic diversity can lead to inbreeding depression, reduced 

fitness, and increased susceptibility to diseases and environmental stresses. Population structure is 

another important aspect of genetic studies in livestock. It refers to the genetic differentiation among 

subpopulations or breeds within a species. Understanding population structure is crucial for 

identifying unique genetic 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 forming distinct population structures. Genetic studies in livestock typically 

involve analyzing molecular markers, such as microsatellites, single nucleotide polymorphisms (SNPs), 

or whole-genome sequencing data. These markers provide insights into the genetic variation present 

within and between populations and the genetic basis of important traits (Kijas et al., 2012). One of the 
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primary applications of genetic studies in livestock is the identification of quantitative trait loci (QTLs) 

and candidate genes 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 resources. By characterizing the genetic diversity and population structure 

of rare or endangered breeds, conservation strategies can be developed to maintain genetic variability 

and prevent the loss of valuable genetic resources (Scherf, 2015). This is particularly important in the 

face of global challenges such as climate change, emerging diseases, and changing consumer demands. 

Furthermore, genetic studies in livestock have implications for understanding different 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 single-base 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 be bi-allelic, meaning they have two possible nucleotide variants, or multi-allelic, 

with more than two variants. 

Advantages of SNP markers: 

Abundance and genome-wide distribution: SNPs are present in high numbers across the entire 

genome, providing comprehensive coverage for genetic analysis. High-throughput genotyping: 

Modern genotyping technologies, such as SNP arrays and next- generation sequencing, enable the 

simultaneous analysis of thousands to millions of SNPs cost- effectively and efficiently. 

Automation and reproducibility: SNP genotyping can be highly automated and standardized, 

ensuring consistent and reproducible results across studies. 

Low mutation rate: SNPs generally have a lower mutation rate than other marker types, making them 

more stable and suitable for studying evolutionary relationships and population structure. Applications 

of SNP markers in genetic diversity studies: 

- Assessing genetic diversity within and among populations or breeds. 

- Identifying population structure and genetic differentiation. 

- Detecting signatures of selection and adaptive genetic variation. 

- Association studies to identify genetic variants associated with traits of interest. 

- Genome-wide association studies (GWAS) and genomic selection in livestock breeding programs. 

SSR: 

SSRs are tandemly repeated DNA sequences composed of short (1-6 base 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 populations or breeds. 

- Identifying population structure and genetic differentiation. 

- Parentage verification and individual identification. 

- Conservation genetics studies for endangered or rare breeds. 

- Genetic linkage mapping and QTL (Quantitative Trait Loci) analysis. 

SNP and SSR markers have been extensively used in livestock species to study genetic diversity, 

population structure, and breed relationships. SNPs offer higher genome-wide coverage and are more 

amenable to high-throughput genotyping, while SSRs provide higher information content per locus 

and are particularly useful for population-level 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 statistical methods, such as population genetics models, clustering algorithms, and phylogenetic 

analyses, to extract meaningful insights from the marker data. These insights can inform conservation 

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

domestication processes. 

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 genome-wide 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, high-throughput 

genotyping technologies have facilitated the cost-effective and efficient genotyping of thousands to 

millions of SNPs across the genome. Several studies have demonstrated the utility  of SNP markers in 

revealing fine-scale population structure and genetic differentiation among closely related populations 

or breeds. For example, a study by Kijas et al. (2012) used genome-wide SNP data to uncover high 

levels of admixture and shared ancestry 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 regions under selective pressure, which can provide insights into the adaptive 

genetic variation and evolutionary history of populations (Qanbari et al., 2014). 

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 fine-scale 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 

(Glowatzki-Mullis et al., 2008). 

COMPARAT IVE STUDIES: 

Several studies have directly compared the performance of SNP and SSR markers in assessing genetic 

diversity and population structure. While the results may vary depending on 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 density and genome-wide coverage (Mariasegaram 

et al., 2007; Xu, et al., 2019). However, for detecting fine-scale 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 al., 2015). 

CONCLUSION 

DNA markers, mainly SNP and (SSR, have revolutionized our ability to assess genetic diversity 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, genome-wide distribution, and 

amenability to high-throughput genotyping, have facilitated the detection of fine-scale population 

structure, identification of signatures of selection, and association studies for economically important 

traits. Their low mutation rate and biallelic nature make them well- suited for studying evolutionary 

relationships and genetic differentiation among populations. On the other hand, SSR markers, with 

their high polymorphism, codominant inheritance, and multiallelic nature, have excelled in revealing 

genetic diversity within populations and detecting fine-scale population structure. Their widespread use 

in conservation genetics studies has aided in prioritizing breeds for conservation efforts based on their 

genetic distinctiveness and diversity. While both marker types have strengths and limitations, 

integrating 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 application of 

these analytical tools has shed light on the complex patterns of genetic diversity, admixture, and 

selection pressures that have shaped the genetic makeup of livestock populations. The knowledge 

gained from these genetic diversity and population structure studies has far-reaching 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 make informed decisions to preserve genetic resources, maintain genetic diversity, and 

enhance these valuable species' long-term 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 

approaches will  further deepen our understanding of the evolutionary forces that have shaped the genetic 

landscapes of these critical agricultural resources. 
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Abstract 

 

The cultivation of vineyards and the production of wine have a rich history in our country. However, in 

the past two decades, these sectors have undergone significant changes, which have also greatly 

influenced wine consumption. In fact, wine consumption has played a crucial role in the development of 

viticulture and the wine industry. This research paper is based on a market study that aims to identify 

the fundamental factors that shape consumer behavior and decision-making 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 existing literature and the specific customer profile in the country. 

Various socio-economic factors have been considered in the questionnaire. By conducting 260 face-to-

face interviews, the objective is to assess the impact of income, age, education, religion, nutrition 

culture, wine prices, wine origin, and other socio-demographic factors 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 

wine consumption. 

Keywords: Consumption, Wine, Market, Preference, Income 

 

INTRODUCTION  

The cultivation of vineyards and the production of wine have been long-standing activities in our nation's 

history. However, in the past 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 volume of production. 

Over the past two decades, there has been a notable variability in the consumption of wine at the national 

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 the table provided. 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 

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 lt 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 a population of 10.5 million, had the highest production among the listed countries at 210 

million liters. The country imported 63 million of liters and exported 84 million 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. 

Serbia had 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: 

Table 2. Illustration 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)1
 

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 

increased over the years, from 10.7 million liters in 2010 to 23 million liters in 2022. The percentage of 

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 decision-making 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 several socio-demographic 

variables that may influence consumers' wine purchasing behavior. 

MATERIAL AND  METHODS 

Material  

The Collection of the Data 

Data was collected from consumers in Tirana through a structured questionnaire and face-to-face 

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- 

demographic factors that are intricately linked to consumer profiles. These factors include income level, 

age, education, religion, food diet, wine price, wine origin, and other pertinent variables. By conducting 

a thorough analysis of the data, we seek 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. 

In a separate investigation conducted by R. LŁdaru and S. Beciu (2014) in Romania, it was found that 

price plays a crucial role in consumers' purchasing decisions, alongside factors like quality. Moreover, 

Stanciu (2014) surveyed 1000 consumers in Moldova. 

The consumption of wine is ultimately influenced by factors such as quality, price, and income level. 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 wine consumption. 

RESULTS 

In recent times, there has been a significant transformation in the consumption patterns in Albania. The 

emergence of a new lifestyle culture has brought about a positive shift in the range of products 

consumed, which is intricately linked to both the variety of products available and the evolving standards 

of quality. Notably, the inclusion of wine in Albanian households has become increasingly prevalent. 

In relation to the sample, the majority of respondents originate from the urban area of 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 urban settings. 

 

1 E.Skreli, D.Imami; Wine sector study, Institute of Economics Studies and Knowledge Transfer, 2018.
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Figure 1 illustrates the geographical distribution based on participants' 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. The face-to-face interviews were conducted by 

graduate students majoring in business administration with the objective of surveying the primary 

decision-makers 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 non-consumption of wine. 

The participants were requested to select multiple reasons from a given list. Upon analyzing the collected 

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" at 34.5%, and "Religion" at 27.6%. Conversely, it appears that "Health reasons" and 

"Life style" do not play a decisive role in the low consumption of wine for the majority of respondents. 

Figure 2 portrays the reasons stated above. 

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%. 

Despite this distribution, there is no significant variance in wine consumption between the genders. Both 

males and females reported consuming wine at a similar percentage. 

Figure 3 illustrates the correlation between gender structure and wine consumption 
 

DISCUSSION AND CONCLUSION 

In comparison to other countries in the region, wine consumption 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 levels, as 

supported by similar studies conducted not only in Albania but also in other countries. Per capita income, 

dietary habits, lifestyle choices, and other socio-demographic factors all contribute to the patterns of 

wine consumption in Albania (Keco, 2009). 

Wine consumption in Albania is closely intertwined with food choices and lifestyle preferences. Unlike 

some other countries, Albania does not have a long-standing 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 urban areas. 
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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 micro- and macro-complications 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 

effective against T2DM. However, the underlying mechanism remains poorly understood. The objective 

of this study was to identify new plant-derived antidiabetic compounds from Allium sativum with the 

aim of elucidating the molecular basis of their antidiabetic activities. In this context, molecular docking 

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 glucagon-like peptide (GLP-1) receptor agonists (PDB ID: 3IOL) 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 protein-ligand 

interactions were examined using BIOVIA Discovery Studio Visualizer software. Upon examination of 

the results of the molecular docking analysis, it was found that 15 out of 145 molecules exhibited binding 

affinities higher than the reference ligand (10M) binding energy (-5.6 kcal/mol) within the protein. Upon 

examination of the protein-ligand 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 Beta-Carotene, Protopine, Folic Acid, Beta-Sitosterol, Quercetin, Gibberellin 

A7, Gibberellic Acid, Riboflavin, Kaempferol, Beta-Caryophyllene, (+)-Gamma-Cadinene, 

Moupinamide, (E)-Alpha-Bisabolene, Alpha-Guaiene, and Aromadendrained are considered to be 

potential plant-derived 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 in vivo methods. 

Keywords: Molecular Docking, Allium Sativum, T2DM, Autodock Vina, PDB ID:3IOL 

 

INTRODUCTION  

Type 2 Diabetes Mellitus (T2DM) 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 makes this disease important is that the micro 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). Glucagon-like peptide (GLP-1) receptor agonists stimulate insulin secretion and inhibit 
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glucagon secretion in the pancreas (Neumiller ve diĵerleri, 2010). GLP-1 receptor agonists stimulate 

insulin secretion and inhibit glucagon secretion from the pancreas (Neumiller, White, and Campbell 

2010). GLP-1 agonists play a pivotal role in the treatment of diabetes. GLP-1 receptor 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 and El-Houri 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, anti-inflammatory, antioxidant, and antidiabetic 

properties (Riyaphan et al. 2021). The various parts of these plants are employed in traditional medicine 

to treat diabetes. A total of 1,200 plant species have been documented in ethnomedicine for the treatment 

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

the identification of novel antidiabetic compounds. 

It has been demonstrated that certain chemical compounds present in garlic have the potential to be 

effective against T2DM. However, its mechanism is not fully  known. The objective of this study was to 

identify novel plant-derived antidiabetic compounds from Allium sativum with 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 compounds Allium sativum L. 

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

against diabetes. The phytochemicals that were screened demonstrated a significant inhibitory potential 

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

drugs for the treatment of diabetes. 

MATERIAL AND METHODS  

Preparation of Protein 

The X-ray crystallographic structure of the protein target (PDB ID: 3IOL) was obtained from the Protein 

Data Bank (www.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 non-protein 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 AutoDockTools 1.5.7. 

Preparation of Ligand 

The 96 molecules identified as belonging to the Allium sativum (garlic) plant were downloaded from 

the PubChem database (https://pubchem.ncbi.nlm.nih.gov/) in structure data format (sdf). Prior to 

docking analysis, the most stable conformation of the ligand molecules was determined through energy 

minimization. The downloaded ligands were subjected to energy minimization using the General Amber 

Force Field (GAFF) algorithm. The file was then converted to pdbqt using Open Babel. A total of 145 

molecules were identified as belonging to the Allium sativum (garlic) plant. Of these, 96 molecules with 

a three-dimensional structure were downloaded as SDF files from the PubChem database. 
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Table 1. List of molecules downloaded from PubChem database 

Phytochemical Name 
PubChem 

CID 
Phytochemical Name 

PubChem 

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, S-propyl- 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 beta-Sitosterol 222284 

Gibberellic acid 6466 D-Galacturonic Acid 439215 

Linalool 6549 Arachidonic acid 444899 

Thymol 6989 Oleic acid 445639 

gamma-Terpinene 7461 Ferulic acid 445858 

alpha-Terpinene 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 

1-Hexanol 8103 

N-[(4-amino-2-methylpyrimidin-5- 

yl)methyl]-N-[(Z)-5-hydroxy-3-(prop-2- 

enyldisulfanyl)pent-2-en-2-yl]formamide 

3037212 

Nonanoic acid 8158 Quercetin 5280343 

Elemicin 10248 beta-Carotene 5280489 

Thymoquinone 10281 Moupinamide 5280537 

Carvacrol 10364 Kaempferol 5280863 

1,3-Dithiane 10451 Linolenic acid 5280934 

Diallyl sulfide 11617 beta-Caryophyllene 5281515 

Octadecane 11635 Humulene 5281520 

Dimethyl disulfide 12232 Methyl linoleate 5284421 

2,5-Dimethylthiophene 12514 (E)-alpha-bisabolene 5315468 

Allyl mercaptan 13367 alpha-Guaiene 5317844 

Propylene sulfide 14072 Allyl prop-1-enyl disulfide 5352855 

Diallyl trisulfide 16315 (E)-1-Propenyl 2-propenyl disulfide 5352907 

Diallyl disulfide 16590 Methyl propenyl disulfide 5366552 

Allyl propyl disulfide 16591 Ajoene 5386591 

Phenethyl isothiocyanate 16741 L-(+)-Arabinose 5460291 

D-Mannose 18950 (+)-gamma-Cadinene 6432404 

Dimethyl trisulfide 19310 Cyercene 1 6442290 

L-Rhamnose 25310 gamma-Glutamylmethionine 7009567 

2,5-Dimethylpyrazine 31252 (Z)-Ajoene 9881148 

Myrcene 31253 beta-Bisabolene 10104370 

Allyl methyl trisulfide 61926 1,2-Dimercaptocyclopentane 12371414 

Allyl methyl disulfide 62434 3-Methyl-2-cyclopentene-1-thione 14252428 

Allicin  65036 N-gamma-Glutamyl-S-propylcysteine 21201348 

Allyl methyl sulfide 66282 Ascorbic acid 54670067 

Isobutyl isothiocyanate 68960 Thiosulfinate 58219327 

1-Ethylquinolinium iodide 69446 1-Propenyl allyl thiosulfinate 129704166 

2,4-Dimethylsulfolane 70483 Diallyl tetrasulfide 75552 

 

https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007357
https://pubchem.ncbi.nlm.nih.gov/compound/938
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006171
https://pubchem.ncbi.nlm.nih.gov/compound/75552
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007327
https://pubchem.ncbi.nlm.nih.gov/compound/985
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007201
https://pubchem.ncbi.nlm.nih.gov/compound/80790
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007598
https://pubchem.ncbi.nlm.nih.gov/compound/999
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006922
https://pubchem.ncbi.nlm.nih.gov/compound/86374
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000136
https://pubchem.ncbi.nlm.nih.gov/compound/1060
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012263
https://pubchem.ncbi.nlm.nih.gov/compound/87310
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000005
https://pubchem.ncbi.nlm.nih.gov/compound/1130
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014817
https://pubchem.ncbi.nlm.nih.gov/compound/91354
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003536
https://pubchem.ncbi.nlm.nih.gov/compound/3314
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006739
https://pubchem.ncbi.nlm.nih.gov/compound/92782
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000870
https://pubchem.ncbi.nlm.nih.gov/compound/4970
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012306
https://pubchem.ncbi.nlm.nih.gov/compound/101975
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014893
https://pubchem.ncbi.nlm.nih.gov/compound/5793
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY009683
https://pubchem.ncbi.nlm.nih.gov/compound/133337
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006321
https://pubchem.ncbi.nlm.nih.gov/compound/5971
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY015116
https://pubchem.ncbi.nlm.nih.gov/compound/135191
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012053
https://pubchem.ncbi.nlm.nih.gov/compound/5988
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012994
https://pubchem.ncbi.nlm.nih.gov/compound/150636
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012050
https://pubchem.ncbi.nlm.nih.gov/compound/6036
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014836
https://pubchem.ncbi.nlm.nih.gov/compound/222284
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011559
https://pubchem.ncbi.nlm.nih.gov/compound/6466
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014919
https://pubchem.ncbi.nlm.nih.gov/compound/439215
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012058
https://pubchem.ncbi.nlm.nih.gov/compound/6549
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004302
https://pubchem.ncbi.nlm.nih.gov/compound/444899
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006550
https://pubchem.ncbi.nlm.nih.gov/compound/6989
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011797
https://pubchem.ncbi.nlm.nih.gov/compound/445639
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003982
https://pubchem.ncbi.nlm.nih.gov/compound/7461
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011802
https://pubchem.ncbi.nlm.nih.gov/compound/445858
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011643
https://pubchem.ncbi.nlm.nih.gov/compound/7462
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000846
https://pubchem.ncbi.nlm.nih.gov/compound/493570
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006145
https://pubchem.ncbi.nlm.nih.gov/compound/7463
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY016289
https://pubchem.ncbi.nlm.nih.gov/compound/521985
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY016654
https://pubchem.ncbi.nlm.nih.gov/compound/7752
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY017365
https://pubchem.ncbi.nlm.nih.gov/compound/535250
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006961
https://pubchem.ncbi.nlm.nih.gov/compound/7858
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011974
https://pubchem.ncbi.nlm.nih.gov/compound/637542
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006953
https://pubchem.ncbi.nlm.nih.gov/compound/7938
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014916
https://pubchem.ncbi.nlm.nih.gov/compound/2723872
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY007171
https://pubchem.ncbi.nlm.nih.gov/compound/8103
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004089
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004089
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004089
https://pubchem.ncbi.nlm.nih.gov/compound/3037212
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012100
https://pubchem.ncbi.nlm.nih.gov/compound/8158
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004619
https://pubchem.ncbi.nlm.nih.gov/compound/5280343
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001351
https://pubchem.ncbi.nlm.nih.gov/compound/10248
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011707
https://pubchem.ncbi.nlm.nih.gov/compound/5280489
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001218
https://pubchem.ncbi.nlm.nih.gov/compound/10281
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011879
https://pubchem.ncbi.nlm.nih.gov/compound/5280537
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001246
https://pubchem.ncbi.nlm.nih.gov/compound/10364
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004388
https://pubchem.ncbi.nlm.nih.gov/compound/5280863
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000126
https://pubchem.ncbi.nlm.nih.gov/compound/10451
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY012723
https://pubchem.ncbi.nlm.nih.gov/compound/5280934
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001879
https://pubchem.ncbi.nlm.nih.gov/compound/11617
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014831
https://pubchem.ncbi.nlm.nih.gov/compound/5281515
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001915
https://pubchem.ncbi.nlm.nih.gov/compound/11635
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011761
https://pubchem.ncbi.nlm.nih.gov/compound/5281520
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001846
https://pubchem.ncbi.nlm.nih.gov/compound/12232
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004225
https://pubchem.ncbi.nlm.nih.gov/compound/5284421
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY009503
https://pubchem.ncbi.nlm.nih.gov/compound/12514
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003807
https://pubchem.ncbi.nlm.nih.gov/compound/5315468
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY009653
https://pubchem.ncbi.nlm.nih.gov/compound/13367
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008936
https://pubchem.ncbi.nlm.nih.gov/compound/5317844
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY001543
https://pubchem.ncbi.nlm.nih.gov/compound/14072
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003609
https://pubchem.ncbi.nlm.nih.gov/compound/5352855
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005399
https://pubchem.ncbi.nlm.nih.gov/compound/16315
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003579
https://pubchem.ncbi.nlm.nih.gov/compound/5352907
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011480
https://pubchem.ncbi.nlm.nih.gov/compound/16590
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006407
https://pubchem.ncbi.nlm.nih.gov/compound/5366552
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY005388
https://pubchem.ncbi.nlm.nih.gov/compound/16591
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY010349
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/downloads/). The region in question encompasses a grid box 

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

Moleculer Docking Analysis 

A molecular docking analysis was conducted on the active site of the protein using Autodock Vina 

(Autodock-Vina (1.2.3-2)) (Trott and Olson 2010). Molecular docking is employed to elucidate the 

protein-ligand 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 Beta-Carotene, Protopine, Folic Acid, Beta-Sitosterol, Quercetin, 

Gibberellin A7, Gibberellic Acid, Riboflavin, Kaempferol, Beta-Caryophyllene, (+)-Gamma-Cadinene, 

Moupinamide, (E)-Alpha-Bisabolene, Alpha-Guaiene, and Aromadendrained are potential antidiabetic 

candidate compounds. 

Table 2. Molecular docking analysis results 

Compound CID Compound name Binding Energy 

(kcal/mol) 

Referans 10M -5.6 

5280489 beta-Carotene -7.5 

4970 Protopine -7.4 

135398658 Folic -7.3 

222284 beta-Sitosterol -6.9 

5280343 Quercetin -6.7 

92782 Gibberellin A7 -6.6 

6466 Gibberellic acid -6.5 

493570 Riboflavin -6.3 

5280863 Kaempferol -6.3 

5281515 beta-Caryophyllene -6 

6432404 (+)-gamma-Cadinene -6 

5280537 Moupinamide -5.9 

5315468 (E)-alpha-bisabolene -5.8 

5317844 alpha-Guaiene -5.8 

91354 Aromadendrene -5.8 

 

Upon examination of protein-ligand interactions, it was observed that both hydrophobic interactions, 

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 

(interaction residues; TYR101, GLU125, HIS99, ASP122, TRP120). Of the 96 phytochemicals included 

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 stronger interactions. 

https://ccsb.scripps.edu/mgltools/downloads/
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011707
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000870
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006310
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014836
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014836
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004619
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006739
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY006739
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011559
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011559
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY000846
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY004388
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014831
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014831
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011793
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011793
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY011879
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003807
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY003807
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY008936
https://cb.imsc.res.in/imppat/phytochemical-detailedpage/IMPHY014817
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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, beta-Sitosterol, Quercetin, Gibberellin A7, Gibberellic acid, Riboflavin, 

Kaempferol, beta-Caryophyllene, (+)-gamma-Cadinene, Moupinamide, (E)-alpha-bisabolene, 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, these compounds, which have great potential, are thought to be considered as candidate drugs in 

the treatment of diabetes. With the advent of modern technology, numerous efficacious pharmaceuticals 

derived from natural sources are being identified through the use of computer-aided drug design 

methodologies. The phytochemicals identified in the study are believed to 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. 
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Özet 

 

Her yēl orman yangēnlarē sonucunda ekosistemde ­ok uzun zamanda telafi edilebilecek sorunlar 

oluĸmaktadēr. Orman yangēnlarēnēn b¿y¿k bir kēsmē insan kaynaklē olarak ortaya ­ēkmaktadēr. Bu 

­alēĸmada, g¿n¿m¿z¿n en b¿y¿k sorunlarēndan biri olan orman yangēnlarēnēn tespit edilme oranēnēn 

artērēlmasē hedeflenmiĸtir. Ķnsan gözünün ulaĸamadēĵē yerlerde, orman yangēnlarē gibi doĵal afetlerde 

ĶHA aracēlēĵēyla toplanan gºr¿nt¿lerin y¿ksek performansla iĸlenmesi ve afet durumlarēnēn y¿ksek 

doĵrulukta tespit edilmesi ºnem taĸēmaktadēr. Yangēnlarēn erken safhada ve doĵru olarak tespit 

edilmesi, ­evreyi ve canlēlarē korumaya yardēmcē olup en az kayēpla afetin sonlandērēlmasēnē 

saĵlayabilmektedir. ¢alēĸmamēzda, yangēn tespitinde y¿ksek performansa sahip nesne algēlama 

yºntemi olarak Derin ¥ĵrenmeye dayalē YOLOv8 algoritmasē kullanēlmēĸtēr. Tespit edilme oranēnē 

Baĸarēmē y¿kseltmek amacēyla, orman yangēnē ve duman görüntülerini içeren farklē veri setlerinin 

birleĸtirildiĵi ve veri ­oĵaltma yºntemlerinin bir arada kullanēldēĵē bir yºntem ºnerilmiĸtir. Yapēlan 

deneysel ­alēĸmalarda elde edilen sonu­lar, yaklaĸēmēmēzēn umut verici olduĵunu göstermektedir. 

Anahtar Kelimeler: Yapay Zek©, Derin ¥ĵrenme, Orman Yangēnlarē, Nesne Tespiti, Gºr¿nt¿ Ķĸleme 

 

GĶRĶķ 

Orman yangēnlarē, yēldan yēla artan hektarlarca orman alanēnēn zarar gºrmesi yanēnda can ve mal 

kaybēna da sebebiyet veren en ºnemli doĵal afetlerdendir. N¿fusun ­oĵalmasēna paralel olarak artēĸ 

gºsteren t¿ketim, ormanlarēn da i­inde olduĵu doĵal kaynaklarēn azalmasēnēn en ºnemli nedenlerinden 

birisi olarak sayēlmaktadēr. Yangēnlarla birlikte diĵer afetlere (heyelan, erozyon, ­ēĵ) karĸē da 

savunmasēz kalēnmaktadēr. Bir­ok endemik türe evsahipliĵi yapan ülkemiz ormanlarē her yēl sayēsēz 

yangēn tehdidiyle karĸēlaĸmaktadēr (Elmas ve Sºnmez, 2008). T¿rkiye, "Forest Fires in Europe, Middle 

East and North Africa 2018"ya gºre 2018'de 30 hektardan fazla yanan arazisiyle yangēndan en ­ok 

etkilenen ülkedir (Gazzard et al., 2019). 2019'da ise Avrupa, Orta Doĵu ve Kuzey Afrika'da en çok 

etkilenen ikinci ülke olan T¿rkiyeôde, ­ēkan 396 yangēn sonucunda toplamda 2018'de kaydedilenin 

yaklaĸēk iki katē olan 83146 hektar alan yanmēĸtēr (San- Miguel-Ayanz et al., 2020). Ekosistemin 

devamlēlēĵē i­in kilit role sahip ormanlarēmēzēn karĸēlaĸtēĵē tehditlere karĸē ºncelikle yapēlmasē gereken, 

yangēna sebebiyet verebilecek durumlara karĸē ºnlem almak ve yangēna olabilecek en hēzlē ĸekilde 

müdahale etmektir (Elmas ve Sönmez, 2008). 

Bug¿ne kadar orman yangēnlarēna karĸē ºnlem ama­lē bir­ok teknoloji ve yºntem geliĸtirilmiĸtir. Uydu 

tabanlē uzaktan algēlama sistemlerinde sēk ve sürekli bir ĸekilde görüntü alabilme kabiliyetine sahip 

uydular ile durum kontrol¿ yapabilmek gittik­e kolaylaĸmēĸtēr (Cihan vd., 2022). Bu nedenle, uydu 

gºr¿nt¿leri genellikle orman yangēnlarēnē ºnlemek i­in geliĸtirilen ­ok modelli sistemlerin ayrēlmaz bir 

par­asē olarak kullanēlmaktadēr (Mehta et al., 2021; Sahni et al., 2020; Akashdeep Sharma et al., 2021; 

Amit Sharma et al., 2020). Kablosuz sensörler ve algēlama sistemleri yangēnēn erken tespitinde önemli 

bir rol oynamaktadēr. Kablosuz sensºrler hem tek baĸlarēna orman yangēnē tespiti sisteminde temel 

bileĸen olarak uygulanabilir hem de multi-model sistemlerde en önemli bileĸenlerden birisi olarak da 

uygulanabilir (Mehta et 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 al., 2019). Literatürde çok sayēda derin ºĵrenme tabanlē tespit 

sistemleri mevcuttur. Genelde derin ºĵrenme uydudan ya da ĶHAôdan alēnan gºr¿nt¿leri sēnēflandērmak 

i­in kullanēlēr. Gºr¿nt¿ iĸleme algoritmalarēnēn geliĸmesi ile gºr¿nt¿lerden anlam ­ēkaran kompleks 

mod¿ller inĸa edilebilir hale gelir ve orman yangēnē tespiti i­in kullanēlan uydu ya da insansēz hava 

ara­larē (ĶHA) gºr¿nt¿leri evriĸimli sinir aĵlarē (CNN ï Convolutional Neural Network) modülünde 

iĸlenir (Sahni et al., 2020; Akashdeep Sharma et al., 2021; Amit Sharma et al., 2020; Cui, 2020; 

Sungheetha and Sharma, 2020; Hou et al., 2019). Ayrēca, ĶHAôlarēn son yēllarda orman yangēnē 

algēlama sisteminin pop¿ler bir bileĸeni haline geldiĵini belirtmek gerekir. ĶHAôlar genelde bir 

yardēmcē mod¿l olarak kullanēlēr: sensºrler yangēnē tespit ettikten sonra yangēn alarm mesajē sonraki 

katmana gºnderilir ve kontrol istasyonuna ulaĸtēĵēnda ĶHAôlar aktif hale getirilir. ĶHAôlar yangēn 

yerini araĸtērarak yanlēĸ alarm oranlarēnē d¿ĸ¿rmektedir (Amit Sharma et al., 2020; Sungheetha and 

Sharma, 2020). 

Bu ­alēĸmada orman yangēnlarēnēn tespitinde, gºr¿nt¿ iĸleme yºntemleri ile birlikte YOLOv8 derin 

ºĵrenme modeli kullanēlarak veri birleĸtirme ve artērēmē ile baĸarēnēn artērēlmasēna iliĸkin yaklaĸēmlar 

ºnerilmiĸtir. Bu alanda yapēlacak olan ­alēĸmalarda elde edilebilecek y¿ksek baĸarēm oranlarē, 

yangēnlarēn daha net olarak algēlanabilmesini saĵlayacak; Yangēn sonucu oluĸabilecek ekonomik ve 

­evresel zararē en aza indirme potansiyeli ortaya ­ēkarabilecektir. 

MATERYAL VE YÖNTEMLER  

Materyal  

Literat¿rde orman yangēnē algēlama sistemleri; WSN (Wireless sensor network) temelli, gºr¿nt¿ 

iĸlemeye dayanan ve uydu verilerini kullanan sistemler ĸeklinde temel olarak ¿­ kategoriye ayrēlabilir 

(Akashdeep Sharma et al., 2021). Her yöntemin kendi avantajlarē ve dezavantajlarē bulunmaktadēr. Bu 

bölümde, ­alēĸma ile doĵrudan ilgili olan gºr¿nt¿ iĸlemeye dayalē algēlama konusuna odaklanēlacaktēr. 

Gºr¿nt¿ Ķĸleme 

Gºr¿nt¿ iĸleme teknolojisi, orman yangēnē anēnda yanlēĸ alarmlarē ºnlemek ve yangēn alanēndaki 

gºr¿nt¿leri iĸleyip analiz etmek a­ēsēndan son derece faydalēdēr. Ancak optik ve termal kameralarēn 

maliyetlerinin ve enerji t¿ketiminin y¿ksek olmasē, hava koĸullarēndan etkilenmeleri ve sensºrlere gºre 

daha yavaĸ bilgi aktarmalarē gibi dezavantajlarē nedeniyle gºr¿nt¿ iĸleme teknolojisi tek baĸēna yangēn 

algēlamada kullanēlmamaktadēr. Ayrēca kameralar ormanēn farklē yerlerine yerleĸtirilebilmekle birlikte 

bazē bºlgelere ulaĸmak oldukça zor ve yüksek maliyetli olabilmektedir. Bununla birlikte tarēm alanlarē 

veya bina i­i gibi nispeten daha k¿­¿k ve kolay eriĸilebilir alanlara sēnērlē sayēda kamera 

yerleĸtirilebilir ve bu teknoloji yangēn izleme i­in kullanēlabilir (Akashdeep Sharma et al., 2021; Hou 

et al., 2019). Orman gibi b¿y¿k alanlarda ise ĶHAôlar idealdir. ĶHA'larēn u­uĸ s¿resi sēnērlēdēr, bu 

nedenle ormanēn b¿y¿kl¿ĵ¿ne ve ana istasyon ya da istasyonlarēn uzaklēĵēna göre uygun u­uĸ süresine 

ve özelliklerine sahip ĶHAôyē se­mek gerekir. Yangēn WSN ¿zerinden algēlandēĵēnda, paylaĸēlan GPS 

verisi ile yangēn alanēna ulaĸan ĶHA, yangēnēn etrafēnē taramaya baĸlar (Jayaram et al., 2019). Sensºrler 

farklē nedenlerle tepki vermiyorsa (ºrneĵin sensºrler rastgele yerleĸtirildiĵi i­in yanmaya baĸlayan 

alanda sensºr bulunmayabilir veya sensºr bulunsa bile pili bitmiĸ olabilir), uydudan alēnan verilerle 

alan haritalamasē yapēlarak en uygun rota belirlenebilir ve sonu­ olarak bºlge taranabilir (Amit Sharma 

et al., 2020). 

Yapay zek©nēn alt alanē olan derin ºĵrenme tabanlē gºr¿nt¿ iĸlemede, CNN, Faster R-CNN, RetinaNet, 

DarkNet, AlexNet, VGG-16, VGG-19, YOLOv3, YOLOv4, YOLOv5, YOLOR, YOLOv6, YOLOv7, 

YOLOv8, YOLOv9 günümüzdeki en popüler yöntemlerdir. 
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Derin ¥ĵrenme Tabanlē Nesne Tespiti (Object Detection) 

 

YÖNTEM  

Kullanēlan Veri Setleri 

¢alēĸma kapsamēnda Roboflow kaynaĵēndan toplam ¿­ adet veri seti kullanēlmēĸtēr: Veri Seti 1 ï Fire 

and Smoke Detection (Roboflow, 2023); Veri Seti 2 ï Fire and Smoke Dataset (Roboflow, 2024); Veri 

Seti 3 ï Fire Smoke Detection Dataset (Roboflow, 2023). Hepsi nesne tespiti için uygun formata 

­evrilmiĸ yangēn ve duman gºr¿nt¿lerini ve ólabelsô olarak adlandērēlan gºr¿nt¿lerdeki bulunduklarē 

pozisyonlarē i­ermektedir. Ek bilgi olarak ĸunu da belirtmek gerekir, 1. ve 2. veri setleri etkietleri ile 

birlikte olduĵu gibi kullanēlmēĸ iken, 3. veri setinde etiketlenmelerin eksik olmasēndan dolayē manuel 

olarak yetersiz olan etiketler eklenmiĸtir. 

Kullanēlan Model ve Baĸarēm ¥l­¿tleri 

Bu ­alēĸmada, hem yeni olup, aynē zamanda stabil olarak ­alēĸan YOLOv8 modeli kullanēlmēĸtēr. 

¥nerilen yºntemler, hassasiyet (precision) ve duyarlēlēk (recall) gibi baĸarēm ºl­¿tlerine gºre 

karĸēlaĸtērēlmēĸlardēr. ¥n iĸleme adēmēnda ise görüntü iĸleme ve iyileĸtirme teknikleri uygulanmēĸtēr. 

Büyük veri kümelerinin elde edilmesi derin ºĵrenme modellerinin baĸarēsē için büyük önem 

taĸēmaktadēr. Bu doĵrultuda yukarēda verilen tekniklerin uygulanmasē ile mevcut veri setlerinin 

birleĸtirilmesi ve zenginleĸtirilmesi ama­lanmēĸtēr. Bºylelikle sistemin baĸarēsēnēn ve performansēnēn 

ne kadar artērēlabileceĵi incelenmiĸtir. 

YOLOv8ôin, ºnceki s¿r¿mlerine ve diĵer bir­ok modellere gºre daha hēzlē, daha hafif ve daha y¿ksek 

baĸarēma sahip olduĵu bilinmektedir. YOLOv8, kendi içinde ónanoô, ósmallô, ómediumô, ólargeô ve óx 

largeô modellerini i­ermektedir. B¿y¿k olan modellerin doĵruluk oranē daha y¿ksek iken k¿­¿k 

modellerin eĵitimleri daha kēsa sürmektedir. Veri setleri üzerinde üç tane eĵitim senaryosu yapēlmasē 

planlandēĵēndan, deneylerimizde YOLOv8ôin daha k¿­¿k ve daha hēzlē olan ósmallô YOLOv8s modeli 

kullanēlmēĸtēr. Boyutlarēn dēĸēnda YOLOv8 kendi arasēnda önceden eĵitilmiĸ ï YOLOv8s.pt 

(ópretrainedô) ve eĵitilmemiĸ YOLOv8s.yaml olarak ayrēĸmaktadēr (Ultralytics, 2023). 

Ger­ekleĸtirilecek eĵitimler i­in eĵitilmiĸ model baĸarēlarē daha y¿ksek olduĵundan, ­alēĸmamēzda 

YOLOv8s.pt modeli kullanēlmēĸtēr. 

Yaklaĸēm 1: Veri Setlerinin Birleĸtirilmesi 

Orman yangēnlarēnēn algēlanmasēna iliĸkin veri setlerine yºnelik ºnerdiĵimiz ilk yaklaĸēm, iki veri 

setinin birleĸtirilmesidir. Ķki veri setinin eĵitim i­in ayrēlmēĸ kēsēmlarē birleĸtirilmiĸ, birleĸik eĵitim veri 

seti oluĸturulmuĸ (combined) ve baĸarēm ºl­¿m¿nde test verilerinin birleĸimi kullanēlmēĸtēr (ķekil 1). 
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ķekil 1. Veri setlerinin Birleĸtirilmesi (Birleĸtirilmiĸ veri setine az sayēda veri, format uyumsuzluĵu 

nedeni ile alēnmamēĸtēr. Gºr¿nt¿ toplamēndaki fark bu nedenle oluĸmuĸtur). 

Yaklaĸēm 2: K¿­¿k Veri Setlerinde Veri Artērēmē 

Orman yangēnlarēnēn tespitinde kullanēlmak ¿zere ºnerdiĵimiz ikinci yaklaĸēm, veri seti ¿zerinde veri 

artērēm iĸlemi yapēlmasēdēr. Bu kapsamda 3 farklē senaryo oluĸturulmuĸtur (ķekil 2). 

Veri Artērēmē (Data augmentation), derin sinir aĵlarēnēn gºr¿nt¿ler ¿zerinde doĵru kararlar verme 

yeteneĵini geliĸtirmeye yardēmcē olan bir tekniktir. Veri hacminin sēnērlē olduĵu, veri setinin stabil 

olmadēĵē, yeni numune almanēn maliyetli ve zaman alēcē olduĵu senaryolarda yaygēn olarak kullanēlēr. 

Veri b¿y¿tme, mevcut gºrsellerin ¿zerine farklē yºntemler kullanarak yeni gºrseller oluĸturarak veri 

k¿menizi geniĸletmenize olanak tanēr (K¿­¿k ve Uĵur, 2023). 

¢alēĸmamēzda veri artērēmē i­in Kērpma óCropô ve Dºnd¿rme óRotationô veri artērēmē yºntemleri 

kullanēlmēĸtēr. Kērpma, kameranēn yaklaĸēmēnē sim¿le ederken dºnd¿rme ise kameranēn yapabileceĵi 

manevralarē benzetebilmektedir. Veri ­oĵaltma i­in Roboflow sitesi ¿zerinde eĵitim ºrneĵi baĸēna iki 

tane ­ēktē ¿retilmiĸtir. Aynē zamanda t¿m veri setleri ¿zerinde uygulanan iĸlemler ï óimage 

preprosessingô, ólabelingô, veri artērma vb. Roboflow sitesi ¿zerinde yapēlmēĸtēr. Roboflow, geliĸtirici 

ve araĸtērmacēlarēn veri k¿meleri ve bilgisayarlē gºrme modelleri oluĸturmasēna olanak tanēyan bir 

platformdur. Bunlarēn dēĸēnda incelemelerimiz sērasēnda, YOLOônun 8. s¿r¿m¿nde gelen bir durumu, 

otomatik ayarlarēnda augmentation olduĵunu fark ettik. Bu nedenle ­alēĸmamēzda, sonu­larē daha 

saĵlēklē karĸēlaĸtērabilmek i­in, eĵitim modellerini hem YOLOv8ôde olan óaugmentationô ile, hem de bu 

ayarē devre dēĸē bērakēp geleneksel veri arttērēmē ile eĵitme yollarē tercih edilmiĸtir. 

YOLOv8 doĵrudan iĸletildiĵinde, kendi veri artērēmē veri k¿mesindeki toplam ºrnek sayēsēnē doĵrudan 

artērmamaktadēr. Bunun yerine eĵitimin her iterasyonunda mevcut ºrneĵe farklē dºn¿ĸ¿mler 

uygulayarak modele her seferinde görüntünün biraz farklē bir versiyonunu etkili bir ĸekilde 

saĵlamaktadēr. ¥rneĵin veri seti 1000 ºrneĵi içeriyorsa ve iterasyon sayēsē 10 ise eĵitim modeli 10000 

tane görüntüyü gºrm¿ĸ olacaktēr. Ancak bu gºr¿nt¿ler tamamen benersiz gºr¿nt¿ler deĵildir; orijinal 

1.000 gºr¿nt¿n¿n artērēlmēĸ versiyonlarēdēr (Ultralytics, 2023). 

Veri setleri ¿zerinde ºnerip uyguladēĵēmēz artērēm senaryolarē ķekil 2ôde gºsterilmiĸtir. 
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ķekil 2. ¢alēĸmada ger­ekleĸtirilen ve ºnerilen eĵitim senaryolarē: a Standart YOLOv8 ayarlarē; b 

YOLOv8ôde olan otomatik augmentation ayarē pasif hale getirildiĵi; c YOLOv8ôde olan otomatik 

augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ºzel artērēm yapēldēĵē (óCropô ve óRotationô) 

 

SONUÇLAR 

Sonu­lar, ele alēnan yaklaĸēmēn hem b¿y¿k hem gºreceli k¿­¿k veri setlerinde test edilmesi amacēyla 

Deneysel ­alēĸma 1 ve Deneysel ­alēĸma 2 baĸlēklarē altēnda verilmiĸtir. Temelde veri ­oĵaltma 

yöntemi her iki veri seti için de verimli olabilir  mi? sorusuna odaklanarak veri ­oĵaltma yaklaĸēmēnēn 

baĸarē artēĸēna nasēl katkēda bulunabileceĵi deĵerlendirilmiĸtir. Bunun dēĸēnda t¿m deneysel ­alēĸmalar, 

yeterli GPU kaynaĵē olmadēĵēnda saatlik GPU kirayabilme ve t¿m kodlarē web ¿zerinde ­alēĸtērabilme 

olanaĵē ile ­alēĸma kolaylēĵē sunan Colab ¿zerinde ger­ekleĸtirilmiĸtir. Derin ºĵrenme ve gºr¿nt¿ 

iĸleme konularēnda en ­ok tercih edilen programlama dillerinden bir tanesi olan Colabôēn en g¿ncel 

Python 3.10 programlama dili kullanēlmēĸtēr. Karĸēlaĸtērmalē deĵerlendirme yapēlabilmesi i­in t¿m 

deneylerde eĵitim i­in model=yolov8s.pt, epochs=100, plots=True model ve parametre deĵerleri 

kullanēlmēĸtēr. 

Deneysel ­alēĸmalarda kullanēlan veri setleri hakkēnda detaylē sayēsal bilgiler Tablo 1ôde yer 

almaktadēr. 
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Tablo1. Deneysel ­alēĸmalarda kullanēlan veri setleri hakkēnda detaylē bilgi 

Veri setleri 

hakkēnda bilgi 

Info about Datasets 

 

Veri Seti 1 

Dataset 1 

 

Veri Seti 2 

Dataset 2 

 

Birleĸtirilmiĸ VS 

Combined (D1+D2) 

 

Veri Seti 3 

Dataset 3 

Total Images 6391 3884 10206 695 

Train Images 4477 2713 7155 591 

Validation Images 1277 728 1986 70 

Test Images 637 443 1065 34 

Total Annotations 19655 7928 27379 1791 

Annotations per 

image (average) 

 

3,1 

 

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 

Class balance: All 10559 and 9096 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 995 and 896 527 and 323 1503 and 1503 56 and 45 

 

Deneysel ­alēĸma 1: Veri Setlerinin Birleĸtirilmesi 

Bu deneysel ­alēĸmada, 1. ve 2. veri setleri birleĸtirilip sonu­lar elde edilerek baĸarēm deĵerleri 

karĸēlaĸtērēlmēĸtēr. Veri setleri hakkēnda detaylē bilgi ºnceki bºl¿mlerde yer almaktadēr. Ķlk deneyin 

performansēnē daha net ºl­ebilmek a­ēsēndan veri setlerini birleĸtirmeden ºnce her birinin ayrē ayrē 

performansēnē ölçmek gerektiĵinden, YOLOv8 önce standart gömülü ayarlarla ­alēĸtērēlmēĸtēr. Bu 

ayarlarda otomatik olarak veri artērēmē da yapēlmaktadēr. Eĵitim sonrasēnda elde edilen sonu­lar ¿­ 

kategoriye gºre Tablo 2, Tablo 3 ve Tablo 4ôte verilmiĸtir. óFireô kategorisi yangēn, óSmokeô kategorisi 

duman algēlama ve óAllô kategorisi her ikisinin bir arada ele alēndēĵē performans kategorisini 

gºstermektedir. Sonu­lar, performanslarēn hemen hemen aynē olduĵunu ancak yangēn algēlama 

konusunda ikinci veri setinin daha baĸarēlē olduĵunu gºstermektedir. 

Tablo 2. Veri Setleri 1 ve 2ôdeki óAllô kategorisi i­in eĵitim sonu­larē 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Dataset 1a 1277 3931 60 59 59 25 

Dataset 2a 728 1524 60 56 59 28 
a Standart 
YOLOv8 a 

Tablo 3. Veri Setle 

yarlarē ile ­alēĸtērēlmēĸtēr. 

ri 1 ve 2ôdeki óFireô kategorisi i­in eĵitim sonu­larē 

 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Dataset 1a 1277 2121 65 66 66 28 

Dataset 2a 728 908 70 64 70 36 

a Standart YOLOv8 ayarlarē ile ­alēĸtērēlmēĸtēr. 

 

 

 



International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024  

128 

 

 

Tablo 4. Veri Setleri 1 ve 2ôdeki óSmokeô kategorisi i­in eĵitim sonu­larē 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Dataset 1a 1277 1810 55 52 52 22 

Dataset 2a 728 616 52 48 48 19 

a Standart YOLOv8 ayarlarē ile ­alēĸtērēlmēĸtēr. 

Ķki veri setinin birleĸtirilip farklē ­alēĸma ayarlarēnēn kombinasyonu ile elde edilen sonu­lar Tablo 5 ila 

Tablo 7 arasēnda verilmiĸtir. Her kategoride en fazla performansē gºsteren model yeĸil renk ile 

vurgulanmēĸtēr. Burada óCombinedaô iki veri seti birleĸtirildikten sonra standart YOLOv8 

algoritmasēnēn sonu­larēnē gºstermektedir. óCombinedbô YOLOv8s.pt modelinin otomatik ayarlarēnda 

olan veri artērma kēsmē devre dēĸē bērakēldēĵēnda elde edilen sonu­larē gºstermektedir. Son olarak 

óCombinedc óYOLOv8s.pt modelinin augmentation kēsmēnēn devre dēĸē bērakēlēp klasik veri ­oĵaltma 

ile ger­ekleĸtirilen eĵitimin sonu­larēnē gºstermektedir. Geleneksel veri ­oĵaltma i­in Roboflow sitesi 

¿zerinde eĵitim ºrneĵi baĸēna iki tane ­ēktē ¿retilmiĸtir. Orman yangēnlarēnda veri artērēmēnda óCropô 

(0% Minimum Zoom, 20% Maximum Zoom) ve óRotationô (Between -12Á and +12Á) iĸlemleri ilgili 

parametre deĵerleri ile kullanēlmēĸtēr. 

Tablo 5. Ķki veri setinin birleĸmiĸ halinin óAllô kategorisi i­in eĵitim sonu­larē 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a Standart YOLOv8 ayarlarē; b YOLOv8ôde olan otomatik augmentation ayarē pasif hale getirildi;  

c YOLOv8ôde olan otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ºzel artērēm yapēldē 

(óCropô ve óRotationô). 

 

 

 

 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Combineda 1986 5395 62 58 59 26 

Combinedb 1986 5395 59 58 58 25 

Combinedc 1986 5395 59 59 58 25 

Avg for 

Combined 

   
60 

 
58 

 
58 

 
25 

Max for 

Combined 

   
62 

 
59 

 
59 

 
26 

a Standart YOLOv8 ayarlarē; b YOLOv8ôde olan otomatik augm 

otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ö 

 
Tablo 6. Ķki veri setinin birleĸmiĸ halinin óFireô kategorisi 

entation ayarē pasif hale getirildi; c YOLOv8ôde o 

zel artērēm yapēldē (óCropô ve óRotationô). 

 
i­in eĵitim sonu­larē 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Combineda 1986 2982 68 66 67 30 

Combinedb 1986 2982 64 67 66 30 

Combinedc 1986 2982 64 67 67 30 

Avg for 

Combined 

   
65 

 
67 

 
67 

 
30 

Max for 

Combined 

   
68 

 
67 

 
67 

 
30 
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Tablo 7. Ķki veri setinin birleĸmiĸ halinin óSmokeô kategorisi i­in eĵitim sonu­larē 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Combineda 1986 2413 58 50 50 22 

Combinedb 1986 2413 55 49 49 20 

Combinedc 1986 2413 54 50 50 20 

Avg for 

Combined 

   

56 

 

50 

 

50 

 

21 

Max for 

Combined 

   

58 

 

50 

 

50 

 

22 

a Standart YOLOv8 ayarlarē; b YOLOv8ôde olan otomatik augmentation ayarē pasif hale getirildi; c 

YOLOv8ôde olan otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ºzel augmentation 

yapēldē (óCropô ve óRotationô). 

 

Sonu­lar deĵerlendirildiĵinde iki veri setinin duman algēlamada ayrē ayrē performansē birbirine yakēn 

sonu­lar ¿retirken birleĸme sonucunda toplam baĸarēnēn arttēĵē gºr¿lm¿ĸt¿r (Combineda). Veri artērēmē 

duman algēlama konusunda tamamen yeni ºrnekleri getirip pozitif bir etki yaratmēĸtēr. Yangēn 

algēlamada toplam performans birbirini dengelemiĸ gºr¿nmektedir ­¿nk¿ baĸarē durumu 1ôinci veri 

setine kēyasla artmēĸ fakat 2. veri setine kēyasla azalmēĸtēr. Bazē durumlarda veri artērēmē eĵitimi aksi 

yºnde etkileyip óaĸērē ºĵrenmeôye (overfitting) yol a­abildiĵinden elde edilen performansē artērabilmek 

adēna YOLOv8 otomatik augmentation ayarē devre dēĸē bērakēlēp eĵitilmiĸtir (Combinedb). Ancak 

sonu­larēn pek deĵiĸmediĵi hatta baĸarēnēn d¿ĸt¿ĵ¿ gºzlemlenmiĸtir. En son eĵitimde klasik veri 

­oĵaltmadaki en baĸarēlē yºntemlerden olan (óCropô, óRotationô) kullanēlmēĸtēr. Ancak bu durumda da 

baĸarē artēĸē gºr¿lmemiĸtir (Combinedc). Sonuçta büyük veri setlerinde yolov8s.pt modeli ile klasik 

veri artērēmēnēn verimli sonu­lar ¿retmediĵi fakat baĸka bir veri setiyle birleĸmesi saĵlandēĵēnda 

baĸarēnēn artērēlabileceĵi gºsterilmiĸtir. Eĵitim sērasēnda en y¿ksek performansē gºsteren Combined 

modeli i­in elde edilen bazē sonu­larē ķekil 3 ï ķekil 5 arasēnda gºsterilmiĸtir. 

ķekil 3. Eĵitim sērasēnda gºzlemlenen baĸarē 
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ķekil 4. Doĵrulama etiketleri (validation labels) ķekil 5. Tahmin etiketleri (prediction labels) 

Deneysel ¢alēĸma 2: K¿­¿k Veri Setlerinde Veri Artērēmē 

Bu deneysel ­alēĸmada daha k¿­¿k bir veri seti kullanēlmēĸtēr (Dataset 3). Deneysel ­alēĸma 1ôde 

olduĵu gibi ï a) standart YOLOv8 ayarlarē; b) YOLOv8ôde olan otomatik augmentation ayarēnēn pasif 

hale getirilmesi; c) YOLOv8ôde olan otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde 

ºzel augmentation ile uygulama ĸeklindedir. ¦­¿nc¿ modelde augmentation olarak óCropô (0% 

Minimum Zoom, 20% Maximum Zoom) ve óRotationô (Between -10° and +10°) yöntemleri 

kullanēlmēĸtēr. Veri ­oĵaltma i­in Roboflow sitesi ¿zerinde eĵitim ºrneĵi baĸēna iki tane ­ēktē 

¿retilmiĸtir. 

Tablo 8. Veri seti 3ôe ait olan óAllô kategorisi i­in eĵitim sonu­larē 

 

 

 

 

 

 

 

 

lan 

 

 

 

 

 

 

 

 

 

 

 

 

aStandart YOLOv8 ayarlarē; bYOLOv8ôde olan otomatik augmentation ayarē pasif hale getirildi; 

cYOLOv8ôde olan otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ºzel artērēm yapēldē 

(óCropô ve óRotationô). 

 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Dataset 3a 70 182 68 53 58 31 

Dataset 3b 70 182 71 52 56 30 

Dataset 3c 70 182 74 54 55 32 

Avg for Dataset 3   71 53 56 31 

Max for Dataset3   74 54 58 32 
a Standart YOLOv8 ayarlarē; b  YOLOv8ôde olan otomatik augm entation ayarē pasif hale getirildi; c YOLOv8ôde 
otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ºzel artērēm yapēldē (óCropô ve óRotationô). 

 
Tablo 9. Veri seti 3ôe ait olan óFireô kategorisi i­in eĵitim sonu­larē 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Dataset 3a 70 100 59 47 48 26 

Dataset 3b 70 100 63 47 45 26 

Dataset 3c 70 100 66 49 43 27 

Avg for Dataset 3   63 48 45 26 

Max for Dataset3   66 49 48 27 
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Tablo 10. Veri seti 3ôe ait olan óSmokeô kategorisi i­in eĵitim sonu­larē 

Dataset Images Instances Box(P) % Box(R) % 
Box(mAP50) 

% 

Box(mAP50- 

95) % 

Dataset 3a 70 82 77 59 68 36 

Dataset 3b 70 82 78 58 67 35 

Dataset 3c 70 82 80 59 68 36 

Avg for Dataset 3   78 59 68 36 

Max for Dataset3   80 59 68 36 

aStandart YOLOv8 ayarlarē; bYOLOv8ôde olan otomatik augmentation ayarē pasif hale getirildi; 

cYOLOv8ôde olan otomatik augmentation ayarē devre dēĸē bērakēlēp veri ¿zerinde ºzel artērēm yapēldē 

(óCropô ve óRotationô). 

Sonu­lar deĵerlendirildiĵinde geleneksel veri ­oĵaltma yºntemiyle eĵitilen modelin performansēnēn 

arttēĵē gºr¿lm¿ĸt¿r. Her kategoride en fazla performansē gºsteren model yeĸil renkle vurgulanmēĸtēr. 

Hem ayrē ayrē yangēn ve duman algēlama kategorilerinde hem de toplam (all) kategorisinde Dataset 3c 

ĸeklinde eĵitilen model en yüksek performansē gºstermiĸtir (Tablo 8 ï Tablo 10). Her ne kadar veri 

artērēmē baĸarēyē artērabilse de YOLOv8 otomatik augmantation ayarlarē k¿­¿k veri setlerinde 

beklenilen baĸarēyē gºstermemiĸtir. Bu bakēmdan bērakēp bazē durumlarda YOLOv8ôin otomatik 

ayarēnē devre dēĸē ºzel veri artērēmē yapēlmasēnēn faydalē olabildiĵi d¿ĸ¿n¿lmektedir. 

Eĵitim sērasēnda en yüksek performansē gösteren Combinedc modeli için elde edilen bazē sonuçlar 

ķekil 6 ï ķekil 8 arasēnda gºsterilmiĸtir. 

ķekil 6. Eĵitim sērasēnda gºzlemlenen baĸarēm 



International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024  

132 

 

 

 

 
       ķekil 7. Doĵrulama etiketleri (validation labels)    ķekil 8. Tahmin etiketleri (prediction labels) 

Eĵitim ve doĵrulama sērasēnda kullanēlmayan gºr¿nt¿y¿ elde ettiĵimiz model ¿zerinde 

­alēĸtērdēĵēmēzda; ķekil 9ôdaki gibi nesne tespitini hem yangēn hem duman i­in de baĸarēlē bir ĸekilde 

yapēldēĵē gºzlenebilmektedir. 

ķekil 9. Eĵitilen modelden elde edilen test gºr¿nt¿s¿ 

 

TARTIķMA VE SONU¢ 

¢alēĸmamēzda, biri orman yangēnē tespiti alanēndaki iki veri setinin birleĸtirilmesi ile ve diĵeri de 

gºreceli olarak az sayēda veri i­eren veri setinde veri artērēmē yolu ile olmak ¿zere, baĸarēmēn 

iyileĸtirilmesini saĵlayan yaklaĸēmlar ve yöntemler ºnerilmiĸ ve ger­ekleĸtirimleri yapēlmēĸtēr. Orman 

yangēnlarēnēn duman ve ateĸ tespiti ile algēlanmasēna yönelik olan bu ­alēĸma, bu iki  yaklaĸēmēn 

sonu­larēnē göstermesi a­ēsēndan ºnemlidir. 

Orman yangēnlarēnēn tespiti i­in kullanēlan gºr¿nt¿ iĸleme tabanlē iki veri setinin birleĸtirilmesinden 
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elde edilen baĸarēm deĵerleri, farklē coĵrafyalarda farklē ĸartlardaki farklē orman yangēnē ­eĸitlerini 

algēlayabilmek ¿zere ­eĸitlilik i­eren gºr¿nt¿ler ile eĵitilen genel bir model oluĸturmanēn, tespit ve 

sēnēflandērma baĸarēmēnē artērabileceĵini gºstermiĸtir. Ek olarak eĵitim modelinin daha b¿y¿k ve 

doĵruluk oranē y¿ksek olanlarē veya YOLO dēĸēndaki bilgisayarlē gºr¿ modelleri kullanēlarak baĸarēm 

daha da artērēlabilecektir. ¥rnek olarak, YOLOv8 óx largeô hiperparametre eniyilemesi yapēlarak 

kullanēldēĵēnda daha da baĸarēlē sonu­lara ulaĸēlmasē beklenmelidir. 

Orman yangēnlarēnēn tespitinde kullanēlan veri setlerinin yetersiz d¿zeyde eĵitim gºr¿nt¿s¿ ve bilgisi 

i­ermesi durumunda, veri artērēmē uygulanmasēnēn yangēn ve duman tespit baĸarēlarēna etkisi de 

­alēĸmamēzda sunulmuĸtur. ¢alēĸmamēz, en geliĸmiĸ ve g¿ncel derin ºĵrenme modellerinin 

kullanēlmasē yanēnda, veri setleri ¿zerindeki iĸlemlerin de baĸarēyē ne kadar etkileyebildiĵini 

göstermektedir. 

Bu alanda yapēlacak ­alēĸmalarēn, ºnemli doĵal afetlerinden olan orman yangēnlarēnēn doĵru ve erken 

tespitinde b¿y¿k ºnemi bulunmaktadēr. Orman yangēnlarē can kayēplarēna, iklim deĵiĸikliklerine, sel ve 

toprak kaymalarēna, can kayēplarēna, canlēlarēn yaĸam alanlarēnēn yok olmasēna, hava kirliliĵine yol 

a­abilmektedir. Ekonomik sonu­larē da bulunmaktadēr. Erken tespiti, yaĸanabilecek zararlarē en aza 

indirebilecektir. 
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Özet 

 

Hava kirliliĵi, saĵlēk sorunlarēna, ekosistem bozulmalarēna ve iklim deĵiĸikliĵine yol a­maktadēr. 

D¿nya Saĵlēk Örgütü (WHO), hava kirliliĵinin solunum yolu hastalēklarē, kalp-damar hastalēklarē, inme 

ve akciĵer kanseri gibi bir dizi saĵlēk sorununa yol a­abileceĵini belirtmektedir. Zonguldak ilindeki taĸ 

kºm¿r¿ madenlerinin faaliyetleri de bºlgenin hava kalitesini ciddi ĸekilde etkilemektedir. Madenlerde 

yapēlan kºm¿r ­ēkarma iĸlemleri sērasēnda ortaya ­ēkan egzoz gazlarē, toz ve dumanlar, atmosfere 

salēnarak ­evredeki hava kirliliĵini arttērmaktadēr. Zonguldak ve ­evresindeki kºm¿r madenlerinin 

faaliyetleri, solunum yolu hastalēklarēnēn artmasēna, astēm gibi rahatsēzlēklarēn yayēlmasēna ve genel 

saĵlēk sorunlarēnēn ortaya ­ēkmasēna yol a­maktadēr. D¿nyada bir­ok ¿lke, temiz enerji kaynaklarēna 

yºnelik teĸvikler ve destekler saĵlayarak taĸ kºm¿r¿ kullanēmēnē azaltmaya ­alēĸmaktadēr. Sonu­ 

olarak, Zonguldak ilindeki taĸ kömürü madenlerinin hava kirliliĵi ve çevresel etkileri hem insan 

saĵlēĵēna hem de ekosistemlere ciddi zararlar verir. Bu nedenle hem insan saĵlēĵē hem de ĸehrin 

geleceĵi için kömür madenciliĵi faaliyetlerinin ­evresel etkilerini azaltacak ve insan saĵlēĵēnē 

koruyacak ºnlemlerin alēnmasē b¿y¿k ºnem taĸēr. 

Anahtar kelimeler: Zonguldak, Hava Kirliliĵi, Kºm¿r, Ķklim Deĵiĸikliĵi, Ķnsan Hayatē 

 
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 province also seriously affect the air quality of the region. Exhaust gases, dust and 

smoke generated during 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 clean energy sources. As a result, air pollution and 

environmental impacts of hard coal mines in 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 the city. 

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

 
GĶRĶķ 

Hava kirliliĵi, insan etkinlikleri veya doĵal oluĸumlar sonucunda ortaya ­ēkan, atmosferin doĵal 

bileĸimini deĵiĸtiren ve insan saĵlēĵēna, bitki ºrt¿s¿ne ve hayvan yaĸamēna zarar verebilen gazlar ve 

partik¿llerdir. Bu zararlē maddelerin atmosferdeki yoĵunluĵu ve kalma s¿releri, etkilerini belirlemede 
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ºnemli rol oynamaktadēr. (Eĵri, 1997). 

Hava kirliliĵinin temel nedenlerinden biri, 19. y¿zyēlda ortaya ­ēkan sanayileĸme sürecidir. Sanayileĸme 

ile birlikte, ºzellikle denetimsiz ekonomik b¿y¿me, ­evresel tahribatēn artmasēnda belirleyici olmuĸtur. 

Ülkeler, sanayileĸmenin artmasēyla birlikte üretim ve tüketimlerini artērmēĸlar ve bu süreçte kontrolsüz 

gaz salēnēmē da artmēĸtēr. ¥zellikle az geliĸmiĸ ve geliĸmekte olan ¿lkeler, ­evre kirliliĵi ile m¿cadele 

konusunda geliĸmiĸ ülkelere göre dezavantajlēdēr. Çünkü bu ülkeler, teknolojik ve maddi a­ēdan daha 

zayēf olduklarē i­in ­ºz¿m bulma konusunda daha sēnērlē imkanlara sahiptirler. (ķimĸek, 2023). 

2030'a kadar dünya genelinde hava kirletici emisyonlarēnda beĸ kat artēĸ beklenmektedir. Türkiye'de ise 

ºzellikle 1950'lerden sonra hēzlē n¿fus artēĸē, kentleĸme ve end¿strileĸme gibi faktºrler, yoĵun enerji 

kullanēmēyla birlikte hava kirliliĵini artan bir halk saĵlēĵē sorunu haline getirmiĸtir. Bu s¿re­, sanayinin 

ve ĸehirlerin hēzlē b¿y¿mesiyle atmosfere salēnan zararlē maddelerin miktarēnē artērmēĸ, ­evrenin 

dengesini bozmuĸtur (Dursun 1998). Bu sebeple, T¿rkiye'de hava kalitesini iyileĸtirmek ve hava 

kirliliĵini azaltmak i­in etkili ºnlemlerin ve politikalarēn uygulanmasē gerekmektedir. Bu ­abalar, 

­evrenin korunmasē ve halk saĵlēĵēnēn korunmasē a­ēsēndan büyük önem taĸēmaktadēr. (Etikan & Alpar, 

1995). Türkiye'de hava kirliliĵi, ¢evre ve Orman Bakanlēĵē tarafēndan su kirliliĵinden sonra en ºnemli 

­evresel sorun olarak kabul edilmekte ve saĵlēk ¿zerindeki etkileri ­eĸitli merkezler tarafēndan 

araĸtērēlmaktadēr. Ancak, geliĸmiĸ ¿lkelerde yaygēn olarak kullanēlan ileri yºntemlerle yapēlan standart 

­alēĸmalar ¿lkemizde hen¿z uygulanamamēĸtēr. Bu durum, T¿rkiye'nin hava kirliliĵiyle m¿cadelede 

daha fazla bilimsel ve teknolojik altyapēya ihtiya­ duyduĵunu gºstermektedir. Hava kalitesinin 

izlenmesi ve iyileĸtirilmesi i­in daha etkili ve kapsamlē stratejiler geliĸtirilmesi, ­evre ve insan 

saĵlēĵēnēn korunmasē a­ēsēndan hayati ºneme sahiptir (Bayram, 2021). 

MATERYAL VE METOT  

Materyal  

Zonguldak; T¿rkiyeônin Batē Karadeniz Bºl¿m¿nde,denize kēyēsē olan ve T¿rkiyeônin ºnemli sanayi 

bºlgelerinin yer aldēĵē bir ĸehirdir. Zonguldak'ta 1829'da taĸkºm¿r¿n¿n bulunmasē ve 1840'lē yēllarda 

madenciliĵin baĸlamasēyla end¿striyel tarih baĸlamēĸtēr. Kºm¿r yataklarēnēn keĸfi ile demir-çelik 

sanayisi ve madencilik faaliyetleri geliĸmiĸtir. Maden sahalarē, kömür hazērlama ve yēkama tesisleri, 

yeraltē silolarē, tarihi konveyºr sistemlerden oluĸan ulaĸēm hatlarē, limanlar, demir yollarē, maden 

ocaklarē, sanayi yapēlarē ve farklē üretim alanlarē Zonguldakôēn köklü bir endüstriyel ge­miĸe sahip 

olduĵunu gºstermektedir(Kºĸker ve ¥zbey 2022). 

¢alēĸma alanē olan Zonguldak ilinde aktif olarak 9 Termik Santral bulunmaktadēr.Bu alanlarēn yaĸam 

alanlarēna yakēn olmasē ve insan saĵlēĵēnē tehdit etmesi amacēyla Zonguldak ĸehri ¿zerinde araĸtērma 

yapēlmēĸtēr. 

 

Metot 

Belirtilen konumda yerinde gºzlem yapēlmēĸtēr. Konu hakkēnda literat¿r taramasē yapēlarak bulgulara 

ulaĸēlmēĸtēr. ķehrin yerlilerinden gºr¿ĸ alēnmēĸtēr. Ayrēca ¢evre, ķehircilik ve Ķklim Deĵiĸikliĵi 

Bakanlēĵēnēn istatistiksel verilerinden yola ­ēkēlmēĸtēr. 

 

SONUÇLAR 

Zonguldak, T¿rkiye'nin Batē Karadeniz bºlgesinde bulunan ve T¿rkiye'nin sanayileĸme s¿recinde 

ºnemli bir rol oynayan, Karadeniz kēyēsēna sahip bir ildir. Taĸkºm¿r¿ havzasēnēn merkezi olan 

Zonguldak kenti, ülkemizde emeĵin baĸkenti olarak bilinmektedir. Zonguldak halkē, kömür 

endüstrisinin zararlarēndan da b¿y¿k ºl­¿de etkilenmektedir; grizu patlamalarē, gº­¿kler ve diĵer iĸ 

kazalarē sonucu yaĸanan ºl¿mler, yaralanmalar ile birlikte hava kirliliĵinin olumsuz etkileriyle baĸa 
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­ēkmak zorundadēr. Bunun neticesinde de Zonguldak ili  ve çevresinde solunum yolu hastalēklarē 

görülmektedir. Bu durum, Zonguldak'ta günlük yaĸamēn s¿rekli olarak kºm¿r end¿strisinden gelen 

olumlu ve olumsuz etkiler ile i­ i­e olduĵunu gºstermektedir (Apaydēn, 2020). 

Hava Kirliliĵi 

Her yēl, milyonlarca insanēn hayatēnē kaybetmesine yol açan hava kirliliĵi, küresel ēsēnmanēn etkisiyle 

daha y¿ksek sēcaklēklarēn yaĸanmasēyla birlikte kirleticilerin atmosferde daha uzun s¿re kalmasēna 

dolayēsēyla da daha geniĸ bir alanda etkili olmasēna sebep olmaktadēr (Ulusoy 2024). Hava kirliliĵi, 

dēĸarēda soluduĵumuz havada k¿k¿rt dioksit (SO2), partik¿ler madde (PM), nitrojen oksitleri (NOx) ve 

ozon (O3) gibi kirleticilerin ­evre ve saĵlēk ¿zerinde zararlē etkilere yol a­acak seviyelerde bulunmasē 

olarak tanēmlanabilir. Hava kirliliĵi, baĸta end¿striyel tesisler olmak ¿zere, konutlarda ēsēnma i­in 

kullanēlan yakētlardan ve motorlu ara­larēn egzoz emisyonlarēndan kaynaklanēr; bu durum dünya 

genelinde yaygēndēr (Bayram, 2021). 

Hava kirliliĵine maruz kalmanēn yol a­tēĵē saĵlēk riski, d¿nya genelinde en ºl¿mc¿l saĵlēk riskleri 

arasēnda yer almakta olup, metabolik riskler, beslenmeye baĵlē riskler ve sigaradan sonra dördüncü 

sēradadēr (Forouzanfar, 2015). 

D¿nyada Hava Kirliliĵi 

Hava kirliliĵi, d¿nya genelinde ºzellikle end¿striyel tesisler, konutlarda ēsēnma i­in kullanēlan yakētlar 

ve motorlu taĸētlarēn egzozlarēndan kaynaklanmaktadēr. 2030'a kadar, ºzellikle geliĸmekte olan 

bºlgelerde hēzlē kentleĸme ve enerji t¿ketimindeki artēĸ nedeniyle hava kirliliĵi emisyonlarēnda beĸ 

katlēk bir artēĸ beklenmektedir (Atalay, 2020). 

Çizelge 1. Dünyadaki kömür üreticisi ülkeler ve ürettiklwer kömür üretimleri [URL 1] 

Hava kirliliĵine neden olan en ºnemli madde PM2.5 olarak tanēmlanan partik¿l madde 2.5ôtir. Bu 

kirletici madde, havada asēlē halde bulunan katē veya sēvē par­acēklarēn karēĸēmē sonucu oluĸur. Fosil 

yakēt kullanēmēnēn bir sonucu olarak ortaya ­ēkan bu ince partik¿ller, 2.5 mikrometreden daha k¿­¿k 

yapēya sahiptir. Bu nedenle, burun ve boĵaz gibi doĵal filtrelerden kolayca geçerek ciĵerlere ulaĸērlar ve 

canlēlarēn yaĸam kalitesini önemli ölçüde etkileyebilirler. Bu sebeple, araĸtērmalarda dikkate alēnmasē 

gereken önemli bir faktºrd¿r (ķimĸek 2023). 

Son 20 yēlda, özellikle büyük ĸehirlerdeki saĵlēk etkileriyle ilgili  yapēlan ­alēĸmalar, hava kirleticilerinin 

akut ve kronik etkilerinin literat¿rde ºnemli bir yer edindiĵini gºstermektedir. Araĸtērmalar, hava 

kirliliĵinin ºzellikle ­ocuklarda akut solunum yolu enfeksiyonu riskini artērdēĵēnē ve genel olarak 

kardiyorespiratuar morbidite ve mortalitede artēĸa neden olduĵunu gºstermektedir (Wilson 1996). 
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Hava kirliliĵiyle ilgili  erken araĸtērmalarēn baĸlangēcē, 1934'te Belçika'daki Meuse Vadisi'nde, 1947'de 

ABD'deki Donora'da ve 1952'de Londra'da ger­ekleĸen, atmosferik inversiyon olaylarē ve topografik 

yapēdan kaynaklanan y¿ksek PM emisyonlarēna baĵlē olarak binlerce kiĸinin ºl¿m¿yle sonu­lanan 

hava kirliliĵi episodlarēna dayanmaktadēr (Lipfert 1994). Bu trajedilerin ardēndan, ilk kez Londra'da 

emisyon kontrol¿ yaklaĸēmē geliĸtirilmiĸ ve kömür kullanēmēnē kēsētlayan önlemler alēnmēĸtēr. Hava 

kirliliĵi kontrolünün yasal süreçlere dâhil olmasēyla birlikte, dünya genelinde birçok ülke, yerel 

düzeyde ve Dünya Saĵlēk ¥rg¿t¿'n¿n belirlediĵi kirletici limit deĵerleri ve emisyon kriterlerini 

uygulamaktadēr (Fē→ĸek­ē→ et al., 2006). 

D¿nyada hava kirliliĵi ile m¿cadelede de ºnc¿ olan kuruluĸlar ise ĸunlardēr; 

¶ Birleĸmiĸ Milletler ¢evre Programē (UNEP): UNEP, Birleĸmiĸ Milletler'in ­evre alanēnda ºnc¿ 

kuruluĸudur. D¿nya genelinde ­evre koruma ve s¿rd¿r¿lebilir kalkēnma konularēnda ­alēĸmalar yapar. 

¶ D¿nya Saĵlēk ¥rg¿t¿ (DS¥): DS¥, hava kirliliĵinin saĵlēk ¿zerindeki etkilerini araĸtērēr ve halk 

saĵlēĵēnē korumak i­in ºnlemler alēr. 

¶ Avrupa ¢evre Ajansē (EEA): Avrupa Birliĵi'nin ­evresel durumu izlemek, deĵerlendirmek ve 

raporlamak i­in kurulmuĸ bir ajandēr. Hava kalitesi izleme ve raporlama konularēnda ºnemli bir rol 

oynar. 

¶ Amerikan Çevre Koruma Ajansē (EPA): ABD'de çevre koruma politikalarēnē oluĸturan ve 

uygulayan 

federal bir kuruluĸtur. Hava kalitesini izler ve ­evresel d¿zenlemeler yapar. 

¶ Dünya Çevre Merkezi (WEC): WEC, ­evresel s¿rd¿r¿lebilirliĵi teĸvik etmek ve hava kalitesini 

iyileĸtirmek i­in k¿resel olarak faaliyet gºsteren bir kuruluĸtur. 

¶ Greenpeace: Greenpeace, ­evre aktivizmi alanēnda faaliyet gºsteren bir en b¿y¿k uluslararasē 

sivil toplum kuruluĸudur. Hava kirliliĵi gibi ­evresel sorunlara dikkat ­eker ve politika yapēcēlarē ve 

kamuoyunu harekete geçirmeye ­alēĸēr. 

Türkiyeôde Hava Kirliliĵi 

T¿rkiye genelinde Ulusal Hava Kalitesi Ķzleme Aĵē'nēn oluĸturulmasē amacēyla, ¢evre ve ķehircilik 

Bakanlēĵē tarafēndan hava kirliliĵi politikalarēnēn oluĸturulmasē ve t¿m illerde hava kirliliĵinin doĵru 

bir ĸekilde ºl­¿lmesi i­in hava kalitesi ºl­¿m istasyonlarē kurulmuĸtur. Bu istasyonlarda k¿k¿rt dioksit 

ve partikül madde gibi önemli parametreler ölçülmektedir. Elde edilen veriler www.havaizleme.gov.tr 

adresinde kamuoyuyla paylaĸēlmaktadēr (URL 2). 

'Hava Kalitesi Ķndeksi' (HKĶ), belirli bir bºlgedeki hava kalitesinin deĵerlendirilmesinde kullanēlan ve 

¿lkelerin kendi sēnēr deĵerlerine gºre ºl­eklendirdiĵi bir indekstir. Bu indeks, kirleticilerin seviyelerine 

dayanarak hava kirliliĵini sēnēflandērmak için kullanēlēr (URL 3). Hava Kalitesi Ķndeksi (HKĶ), bir 

bölgedeki hava kalitesinin temizlik veya kirlilik  derecesini ve olasē saĵlēk etkilerini belirlemede 

kullanēlan bir ölçüttür. 0 ile 500 arasēnda d¿zenlenmiĸ olan bu skala, Hava Kalitesi Ķndeksi (HKĶ) 

deĵerinin yükselmesiyle birlikte hava kirliliĵinin ve saĵlēk riskinin arttēĵēnē gºstermektedir. Her HKĶ 

kategorisi belirli bir renkle temsil edilerek, toplumun hava kirliliĵinin ne kadar saĵlēksēz seviyelere 

ulaĸtēĵēnē kolayca anlamasē hedeflenmektedir (URL 4). 
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Çizelge 2. ¢evre, ķehircilik ve Ķklim Deĵiĸikliĵi Bakanlēĵēnēn Hava Kalitesi Ķndeksi [URL 2] 

 
 

Türkiyeôde ise hava kirliliĵi ile ilgili ­alēĸma yapan kuruluĸlar ĸunlardēr; 

¶ T¿rkiye ¢evre Koruma Vakfē (T¦¢EV): ¢evresel konularla ilgili farkēndalēk yaratmak, ­evre 

koruma politikalarēnē desteklemek ve ­evre sorunlarēnē ­ºzmek amacēyla kurulan bir vakēftēr. Hava 

kirliliĵi gibi ­evresel konularla ilgili araĸtērmalar ve projeler yürütmektedirler. 

¶ Türkiye  Çevre ve ķehircilik Bakanlēĵē: Türkiye'de çevre politikalarēnē belirleyen ve uygulayan 

baĸlēca kurumdur. Hava kirliliĵi ile m¿cadele kapsamēnda ­eĸitli projeler yürütmekte, denetimler 

ger­ekleĸtirmekte ve mevzuatē oluĸturmaktadēr. 

¶ T¿rkiye ¢evre Eĵitim Vakfē (T¦R¢EV): ¢evre eĵitimi ve bilinci artērmak i­in faaliyet gºsteren 

bir vakēftēr. Hava kirliliĵi gibi ­evresel konularla ilgili eĵitim materyalleri hazērlamak ve farkēndalēk 

etkinlikleri d¿zenlemek gibi ­alēĸmalar yapmaktadērlar. 

¶ TEMA Vakfē: ¢evrenin s¿rd¿r¿lebilir yºnetimini saĵlayarak erozyonla m¿cadele etmeyi ve 

doĵal yaĸamē korumayē hedefler. Ayrēca, ­evresel bilinci artērarak toplumu ­evre konularēnda duyarlē 

ve bilin­li bir ĸekilde hareket etmeye teĸvik eder. 

Zonguldak ve Taĸ Kºm¿r¿ 

Zonguldak, Türkiye'nin Karadeniz Bölgesi'nde yer alan ve ülkenin en önemli kömür madenlerine ev 

sahipliĵi yapan bir ĸehirdir. Tarih boyunca kºm¿r end¿strisinin merkezi olan Zonguldak, sanayileĸme 

sürecinde önemli bir rol oynamēĸ ve Türkiye'nin enerji ihtiyacēnēn karĸēlanmasēnda büyük katkē 

saĵlamēĸtēr. 

Taĸkºm¿r¿, kºm¿r¿n en yaygēn t¿rlerinden biridir ve karbon i­eriĵi y¿ksek olan bir fosil yakēttēr. Bitki 

kalēntēlarēnēn milyonlarca yēl boyunca yer altēnda yoĵunlaĸmasē ve basēn­ altēnda karbonlaĸmasē 

sonucu oluĸur. Taĸkºm¿r¿, kullanēmēnda yakēlmasē sērasēnda atmosfere ­ok miktarda kirletici gaz ve 

partik¿l salēnēmēna neden olmaktadēr. Bunlar arasēnda karbon dioksit (CO2), k¿k¿rt dioksit (SO2), azot 

oksitler (NOx) ve partikül madde gibi kirleticiler bulunur. Bu emisyonlar, hava kalitesini olumsuz 

yönde etkiler. 
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Görsel 1. Zonguldak Madenci Heykeli Görsel 2. Zonguldak Madenci Anētē 

Osmanlē dºneminde, taĸkºm¿r¿n¿n ºnemi 1800'lerin ortalarēna doĵru giderek daha fazla anlaĸēlmēĸtēr. 

1829'da, Ereĵli'nin Kestaneci kºy¿nden gelen bahriyeden tezkereli Uzun Mehmet tarafēndan diĵer 

kºm¿r par­alarēyla birlikte Ķstanbul'a taĸēnmēĸtēr. Bu keĸif sonucunda, bºlgede yapēlan yerinde 

incelemelerle kömür yataklarēnēn varlēĵē tespit edilmiĸtir. (Güney, 1967). 1830 ile 1848 yēllarē arasēndaki 

arama ve iĸletme faaliyetleri hakkēnda detaylē bilgilere sahip olmasak da, 1843 tarihli resmi belgelerde 

Ereĵli ve Amasra'da ¿retilen 'vapur kºm¿r¿n¿n' Ķstanbul'da pazarlanmasēnēn ve gerekli d¿zenlemelerin 

yapēlmasēnēn ardēndan devlet hazinesine saĵlayacaĵē katkēdan bahsedilmektedir. 1848'de 

ger­ekleĸtirilen inceleme ve d¿zenlemelerle, Ereĵli-Amasra arasēnda 'taĸ kºm¿r¿ bulunan yerler' 

belirlenmiĸ ve 'havza sēnērlarē' ilk kez tanēmlanmēĸtēr (URL 5). 

Cumhuriyet dºnemine girildiĵinde maden kºm¿r¿ havzasēnda k¿lt¿r deĵiĸimi s¿reci hēzlandērmēĸtēr. 

Zonguldak kenti, yaĸamēnē kºm¿r ¿retimiyle sēkē sēkēya b¿t¿nleĸtirmiĸti. 1930'larēn sonunda Karab¿k 

Demir-Çelik Fabrikasēnēn faaliyete geçmesiyle yeni bir dönem baĸlamēĸtēr. 1940'lardan itibaren nüfus 

artēĸē ve kent b¿y¿meye baĸlamēĸtēr. Ereĵli Demir-¢elik Fabrikasēnēn 1964'te faaliyete ge­mesiyle, 

bölgedeki kömür talebi daha da artmēĸtēr. Bu durum, daha fazla ¿retim ve daha fazla iĸ­i anlamēna 

gelmiĸtir. 1970'lerden 1980'lere doĵru özellikle Doĵu Karadeniz bölgesinden yoĵun bir iĸ­i göçü 

yaĸanmēĸtēr. Bu gº­, hem Zonguldak'ta kºm¿r ¿retimi, sevkiyatē ve satēĸē gibi alanlarda etkili olmuĸ, 

hem de kentte kozmopolit bir k¿lt¿r ve ºzg¿n sosyal yaĸam iliĸkilerinin oluĸmasēna katkēda 

bulunmuĸtur. 1983 yēlēnda T¿rkiye Taĸ Kºm¿r¿ Kurumu (TTK) kurularak bütün ocaklar bu kuruma 

baĵlanmēĸtēr. Halen, TTK'ya baĵlē Armutçuk, Kozlu, Üzülmez, Karadon ve Amasra Müesseseleri 

olmak ¿zere beĸ tane m¿essese bulunmaktadēr (Apaydēn 2020). 

Taĸ kºm¿r¿n¿n kullanēm alanlarē ise; 

¶ Termik Santraller: Elektrik ¦retimi Taĸkºm¿r¿ termal santrallerde yakēlarak elektrik enerjisi 

üretiminde kullanēlmaktadēr. Bu santraller, buhar ¿reterek t¿rbinleri dºnd¿r¿r ve elektrik üretir. 

¶ Isēnma ve Kazan Yakētē: Evlerde ve end¿striyel tesislerde ēsētma ama­lē olarak kullanēlmaktadēr. 

Bu genellikle kºm¿r sobalarē veya kºm¿rl¿ kazanlar aracēlēĵēyla ger­ekleĸir 

¶ Demir ve Çelik Üretimi: Metalurjide, demir cevheri eritilirken taĸkºm¿r¿ kullanēlēr. Y¿ksek 

sēcaklēklarda demir cevherini demir ve ­elik ¿retmek i­in indirgeyici bir madde olarak gºrev yapar. 

Zonguldak ve Hava Kirliliĵi 

Kºm¿r end¿strisi, modern teknolojinin temel ihtiyacēdēr. Ancak, bu end¿strinin sonucunda doĵrudan 

veya dolaylē olarak atmosfere ºnemli miktarda toz ve gaz emisyonlarē salēnmaktadēr. Bu kirleticiler 

sadece maden iĸ­ilerine zarar vermekle kalmaz, aynē zamanda yerleĸim yerlerinde yaĸayanlara ve 

tarēmsal alanlara da meteorolojik koĸullara baĵlē olarak zarar verebilir (Demirarslan ve Kaya, 2017). 
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Zonguldak, kºm¿r end¿strisinin merkezi olmasē nedeniyle hava kirliliĵi sorunuyla karĸē karĸēyadēr. 

Sanayi tesislerinden kaynaklanan emisyonlar, kºm¿r yakēmē ve yoĵun trafikteki egzoz emisyonlarē 

atmosferde kirletici maddelerin birikmesine yol a­maktadēr. Bu durum, ĸehirde solunum yolu 

rahatsēzlēklarē gibi saĵlēk sorunlarēnēn artmasēna neden olabilir (Fidan 2022). Hava kirliliĵinin 

azaltēlmasē i­in enerji ¿retiminde daha temiz kaynaklarēn kullanēmē teĸvik edilmeli ve sanayi 

tesislerinde filtreleme sistemlerinin geliĸtirilmesi saĵlanmalēdēr (Hacēsalihoĵlu 2014). Ayrēca kºm¿r 

yoĵun olarak bulunduĵu ve kolay eriĸilebilir olduĵu i­in Zonguldakta termik santraller bulunmaktadēr. 

Bu termik santraller elekrik ¿retimi i­in kullanēlmaktadēr. Kºm¿r¿n yakēlmasēyla ¿retilen elektrik ile 

bir takēm emisyonlar ortaya ­ēkar. Bu emisyonlardan bazēlarē ĸunlardēr; 

¶ Partik¿l Madde Emisyonlarē: Termik santrallerin taĸkºm¿r¿ yakmasē, atmosfere b¿y¿k 

miktarda partik¿l madde emisyonlarē salēnmasēna neden olur. Bu partik¿ller solunabilir boyuttadēr ve 

solunum yolu hastalēklarēna, astēm ve bronĸit gibi saĵlēk sorunlarēna neden olabilir 

¶ K¿k¿rt Dioksit (SO2) Emisyonlarē: Taĸkºm¿r¿ y¿ksek miktarda k¿k¿rt i­erir ve termik 

santrallerin yakēlmasē sērasēnda atmosfere k¿k¿rt dioksit salēnēr. 

¶ Azot Oksit (NOx) Emisyonlarē: Termik santrallerin yanma iĸlemi sērasēnda azot oksitler de 

atmosfere salēnēr. Bu gazlar, ozon oluĸumuna katkēda bulunur ve hava kirliliĵini artērēr. Ayrēca, 

solunum yolu hastalēklarēna ve akciĵer sorunlarēna neden olabilir 

¶ Cēva Emisyonlarē: Taĸkºm¿r¿, diĵer fosil yakētlara kēyasla daha yüksek miktarda cēva içerebilir. 

Bu da hava kirliliĵini ciddi derecede arttērēr 
 

Görsel 3. ¢atalaĵzē Termik Gºrsel 4. Ereĵli Demir-Çelik Görsel 5. Eren Enerji Termik Santrali 

Santrali  Fabrikasē 

Ayrēca Zonguldak ilinde kºm¿re eriĸim kolay olduĵundan vatandaĸlar yēllarca konut ve iĸyerinin 

ēsēnmasēnē soba ve kalorifer sistemi ile kºm¿r vasētasēyla saĵlamēĸlardēr (¥ztekin 2021). ¥zellikle Kēĸ 

aylarēnda sēcaklēklarēn d¿ĸmesi ile ēsēnmada kºm¿r kullanēmē; kēĸ aylarēnda hava kirliliĵini olduk­a 

arttērmēĸtēr. Soba ve kaloriferlerin kullanēmē i­ mekan hava kalitesini etkileyebilir ve dēĸarēya kirletici 

maddelerin salēnmasēna katkēda bulunabilir. Bu sistemler genellikle yanma sērasēnda karbon monoksit, 

azot dioksit ve partikül madde gibi kirleticileri atmosfere salarlar. Ancak, modern teknolojiler ve 

düzenli bakēm ile bu kirleticilerin salēnēmē azaltēlabilir ve i­ mekan hava kalitesi iyileĸtirilebilir. 
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Görsel 6. Zonguldak R¿zgarlē Mahallesi Gºrsel 7. Zonguldak Meĸrutiyet Mahallesi 

Görsel 8. Zonguldak R¿zgarlē Mahallesi                                  Gºrsel 9. Zonguldak Mithatpaĸa Mahallesi 

Hava kirliliĵinin ve ­evre sorunlarēnēn ºnemli bir unsuru olan SO2 ve PM10 seviyeleri Zonguldak 

ĸehrinde seviyeleri olduk­a y¿ksek d¿zeylerde seyretmektedir. Buna m¿takip ise hava kirliliĵi 

neticesinde Zonguldak ilinde solunum yolu hastalēklarē sēklēkla gºr¿lmektedir (Taĵēl ve Menteĸe 2012) 

Hava kirliliĵi akciĵer kanseri, astēm, solunum yetmezliĵi gibi birçok hastalēĵēn yayēlmasēnda önemli bir 

­evresel risk faktºr¿d¿r (¢elik ve Arēcē 2021). Astēmlē hastalarēn semptomlarē, kirli hava koĸullarēnda 

artabilir ve astēm ataĵē riski artabilir. Bronĸit, hava yollarēnēn iltihaplanmasēyla karakterize bir 

hastalēktēr ve kirli  hava solunum yollarēnēn tahriĸ olmasēna ve bronĸlarēn iltihaplanmasēna katkēda 

bulunabilir. KOAH ise uzun s¿reli hava kirliliĵine maruz kalan bireylerde geliĸebilen bir hastalēktēr ve 

solunum yollarēnēn daralmasēna neden olmaktadēr (Tokuĸlu 2020). 

TARTIķMA ve SONU¢ 

Kömürlü termik santrallerin iĸletilmesi sērasēnda ortaya ­ēkan etkiler, hava, su ve toprak kirliliĵi, büyük 

atēk miktarlarē, suyun aĸērē kullanēmē, cēva salēnēmē, termal kirlilik ve sera gazē emisyonlarē gibi ­evre 

ve iklim ¿zerinde zararlē etkilerle iliĸkilidir. Fosil yakētlardan enerji ¿retimi, hava kirliliĵine ve sera 

gazlarēnēn artmasēna yol a­arak iklim deĵiĸikliĵini tetikler. Zonguldak'ta, hava kirliliĵine en b¿y¿k 

katkē kºm¿rl¿ termik santrallerden gelmektedir. Termik santrallerin ­evresel etkisini belirlemek i­in 

d¿zenli olarak hava kalitesi ºl­¿mleri ve toprak kirliliĵi analizleri yapēlmalēdēr. 

Zonguldak'ta yaĸayan insanlarēn saĵlēĵē ve ekosistem saĵlēĵē a­ēsēndan, kömür madenciliĵi ve kömürden 

enerji ¿retimi ciddi bir tehdit oluĸturur. Enerji dºn¿ĸ¿m¿, ¿lke genelinde enerji g¿venliĵini saĵlamanēn 

yanē sēra yeni istihdam alanlarē yaratmayē, ­evreyi korumayē, temiz enerjiye eriĸimi artērmayē ve halk 

saĵlēĵēnē korumayē hedefleyen ºnemli bir adēmdēr. Bu dºn¿ĸ¿m, iklim deĵiĸikliĵi ile m¿cadelede ve 

­evre kalitesinin korunmasēnda kritik bir rol oynamaktadēr. 

Bunun yanēnda hava kalitesinin geliĸtirilmesi i­in ºnerilen ­ºz¿mler arasēnda, end¿striyel tesislerde 

kullanēlan filtreleme ve arētma sistemlerinin g¿­lendirilmesi veya yenilenmesi b¿y¿k ºnem 

taĸēmaktadēr. Ayrēca, fosil yakēt olan taĸkºm¿r¿n¿n kullanēmēnēn azaltēlmasē ve temiz enerji 

kaynaklarēna ge­iĸin teĸvik edilmesi, hava kalitesinde belirgin iyileĸmelere katkē saĵlayabilir. Bununla 

birlikte, ĸehir i­i ulaĸēm politikalarēnēn gºzden ge­irilmesi ve toplu taĸēma sistemlerinin geliĸtirilmesi, 

araç emisyonlarēnēn azaltēlmasēnda kritik bir rol oynayabilir. Isēnmada da doĵalgaz gibi temiz enerji 
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sistemlerine ge­iĸ hava kalitesini arttērabilir. Yeĸil alanlarēn korunmasē ve artērēlmasē da hava kalitesini 

iyileĸtirmek i­in etkili bir strateji olabilir, çünkü bitki örtüsü hava kirliliĵini azaltma kapasitesine 

sahiptir. Son olarak, hava kalitesinin s¿rekli izlenmesi ve deĵerlendirilerek politika yapēcēlarēna bilgi 

saĵlayarak alēnan ºnlemlerin etkinliĵini deĵerlendirebilir. Bu ºnerilerin uygulanmasēyla Zonguldak'ta 

hava kalitesinde kalēcē bir ĸekilde belirgin iyileĸtirmeler saĵlanabilir. 
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Abstract 

 

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, many countries and international organizations have tried in recent years 

to search for appropriate instruments to adapt development to the preservation of the environment. 

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, and less emissions 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). It is for this 

reason that most engineering structures, collective social and political communities, are committed to 

greater 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 procedures and protocols that protect 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 biomass through the necessary investments; An up-to-date analysis of 

the engineering structure of biomass processing in pilot plants is necessary, as well as the support of 

the energy biogas plant; From the series of tests performed 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 and use new computer methods of modeling and 

simulation of efficient processes, for their optimization for clean (green) energy. 

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: 

¶ Hydropower: Hydropower accounts for 95% of Albania's total electricity generation capacity, 

making it heavily reliant on this single renewable source . 

¶ Albania has over 2,100 MW of installed hydropower capacity, with the potential to expand this to 

over 4,800 MW by 2030. 
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¶ 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 by 2030. 

¶ 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 MW by 2020. 

¶ Albania has a small amount of bioenergy capacity, around 1 MW, but the economic potential could 

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 energy sources. 

The challenges faced by Albania in transitioning to renewable energy include: 

¶ Overreliance on Hydropower: 

¶ Lack of Diversification: 

¶ Legal and Regulatory Challenges: 

¶ Investment and Financing Barriers: 

¶ Environmental Concerns: 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 Primary energy mix by source 

Addressing these challenges will be crucial for Albania to successfully transition to renewable energy, 

enhance energy 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 CO2 emissions in the atmosphere. 

Å 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 

fossil resources. 

Å 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 from them. 
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Å These impacts go through energy security questions (dependence on imported energy sources), 

economic issues (increasing energy prices), and energy sustainability issues (minimum ecological 

impacts and impact on the living environment). 

Å It 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 procedures and protocols 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 

 

 

 

 

 

 

 

 

 

 

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 offer sustainable and environmentally friendly energy solutions that can contribute to 

reducing the country's dependence on traditional fossil fuel-based 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 destroyed on-site, 

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 40-50%. The use of high-efficiency 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). 

 
Figure 3. 

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 of many studies to provide the best quality results and information, which require as much with 

less capital 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 

technological, biological, 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, 

as well 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 and use new 

computer methods of modeling and simulation of efficient processes, for their optimization for clean 

(green) energy. 
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Figure 4. 

Some examples of alternative renewable energy systems include: 

Å Solar Energy: Harnessing the sun's light and heat through solar panels or solar thermal 

systems to generate electricity or heat water13. 

Å Wind Energy: Using wind turbines to convert wind kinetic energy into electricity, providing a 

clean and reliable source of power13. 

Å Hydro Energy: Utilizing the power of moving water in rivers, oceans, or tidal currents to 

generate electricity through hydroelectric power plants or tidal power turbines13. 

Å Geothermal Energy: Harnessing the natural heat from the Earth's core to generate electricity 

through geothermal power plants, which can be particularly effective in areas with significant geothermal 

activity12. 

Å Biomass Energy: Converting organic matter such as wood, agricultural waste, or even landfill 

materials into energy through combustion, anaerobic digestion, or gasification13. 

Å Hydrogen Energy: Producing hydrogen gas from surplus renewable energy sources and using it 

as a clean 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: 

Å 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. 

Å 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 energy supply. 

Å 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 climate change. 

Å Cost-Effectiveness: While there may be higher upfront costs for renewable energy systems, they 

https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
https://8msolar.com/what-are-examples-of-renewable-energy/
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offer long-term savings, with solar and wind power becoming the cheapest sources of electricity in 

many regions, making them a financially viable and competitive option. 

Å 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 sustainable employment. 

Å 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 resilient future. 

As for the renewable energy in Albania, it can be presented an overview of renewable energy sources 

in Albania as follow: Primary Renewable Energy Sources: Biomass, geothermal, hydropower, solar, and 

wind energy; Energy Sources in Albania: Mainly relies on hydropower plants, with potential for solar 

and wind energy;Solar Energy Potential: Albania receives 2100-2700 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 many areas. 

Recent Developments: Completion of the 140MW Karavasta solar power plant and plans for a 100 

MW solar power project in Durrës 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 mix is currently 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 biomass, but the development and commercialization of these alternative renewable technologies 

have been limited. 

2. Information technology applications can play a crucial role in improving the efficiency, reliability, 

and sustainability of renewable energy systems in Albania, through monitoring, control, data analytics, 

grid integration, and energy management. 

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 coming online in late 2023 and plans for the Skavica hydropower 

plant. Policy Commitments and Targets: 

Albania is committed to increasing the share of renewable energy to 52% in gross final energy 

consumption by 2030, as per the Energy Community Treaty. The country needs to cap primary energy 

consumption and 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 faces challenges in diversifying its energy mix, overcoming overreliance on hydropower, 

and meeting stringent emissions targets for full  decarbonization by 2050. The country has 

opportunities to 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 and the potential for alternative energy systems present opportunities for 

sustainable development with the integration of information technology applications. 

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. Strengthen the legal and regulatory framework to provide clear, consistent, and supportive 

policies for the commercialization of alternative renewable energy technologies, including 

streamlining approval processes and providing financial incentives. 

2. Invest in the integration of information technology applications across the renewable energy 

sector, including monitoring, control, and optimization systems, to enhance the efficiency and 

reliability of these systems. 

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 these technologies. 

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 knowledge-sharing to leverage best 

practices and innovative solutions for advancing alternative renewable energy systems in Albania. 

 
References 

Is Albania a New Regional Champion in the Energy Transition? https://www.strategicanalysis.sk/is-

albania-a-new-regional-champion-in-the-energy-transition/ 

AMO, ñWestern Balkans transitionñ, 

https://www.amo.cz/wp- content/uploads/2022/11/western_Balkans_transition.pdf.pdf 

Andrey Ralev, BankWatch Network, ñSkavica Dam ð the last thing Albania needsñ, 

https://bankwatch.org/blog/skavica-dam-the-last-thing-albania-needs 

Balkan Green Energy News, ñBalkans mostly lag behind 2022 global renewables growth, but solar 

power picks up paceñ, https://balkangreenenergynews.com/balkans-mostly-lag-behind-2022- 

global-renewables-growth-but-solar-power-picks-up-pace/ 

BankWatch Network, ñThe energy sector in Albaniaò, https://bankwatch.org/beyond-fossil- 

fuels/energy-sector-in-albania 

Bankwatch Network, ñThe Western Balkan Power Sectorò, https://bankwatch.org/wp- 

content/uploads/2022/12/2022-12-05_The-Western-Balkan-power-sector.pdf 

Dimitar Bechev, Carnegie Europe, ñThe Green Transition and the Western 

Balkansò,https://carnegieeurope.eu/2023/10/09/green-transition-and-western-balkans-pub-90730 

E CO, ñMitigation potential in the Western Balkansò, https://www.ecoltdgroup.com/mitigation-

potential-in-the-western-balkans-investigating-decarbonisation-and-res-in-the-region/ 

Eurostat, ñEnlargement countries ï energy statisticsò, https://ec.europa.eu/eurostat/statistics- 

explained/index.php?title=Enlargement_countries_-_energy_statistics#Energy_consumption 

https://www.strategicanalysis.sk/is-albania-a-new-regional-champion-in-the-energy-transition/
https://www.strategicanalysis.sk/is-albania-a-new-regional-champion-in-the-energy-transition/
https://www.amo.cz/wp-content/uploads/2022/11/western_Balkans_transition.pdf.pdf
https://www.amo.cz/wp-content/uploads/2022/11/western_Balkans_transition.pdf.pdf
https://balkangreenenergynews.com/balkans-mostly-lag-behind-2022-global-renewables-growth-but-solar-power-picks-up-pace/
https://balkangreenenergynews.com/balkans-mostly-lag-behind-2022-global-renewables-growth-but-solar-power-picks-up-pace/
https://balkangreenenergynews.com/balkans-mostly-lag-behind-2022-global-renewables-growth-but-solar-power-picks-up-pace/
https://bankwatch.org/beyond-fossil-fuels/energy-sector-in-albania
https://bankwatch.org/beyond-fossil-fuels/energy-sector-in-albania
https://bankwatch.org/beyond-fossil-fuels/energy-sector-in-albania
https://bankwatch.org/wp-content/uploads/2022/12/2022-12-05_The-Western-Balkan-power-sector.pdf
https://bankwatch.org/wp-content/uploads/2022/12/2022-12-05_The-Western-Balkan-power-sector.pdf
https://bankwatch.org/wp-content/uploads/2022/12/2022-12-05_The-Western-Balkan-power-sector.pdf
https://carnegieeurope.eu/2023/10/09/green-transition-and-western-balkans-pub-90730
https://www.ecoltdgroup.com/mitigation-potential-in-the-western-balkans-investigating-decarbonisation-and-res-in-the-region/
https://www.ecoltdgroup.com/mitigation-potential-in-the-western-balkans-investigating-decarbonisation-and-res-in-the-region/
https://www.ecoltdgroup.com/mitigation-potential-in-the-western-balkans-investigating-decarbonisation-and-res-in-the-region/
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Enlargement_countries_-_energy_statistics&Energy_consumption
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Enlargement_countries_-_energy_statistics&Energy_consumption
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Enlargement_countries_-_energy_statistics&Energy_consumption


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024  

152 

 

 

https://bankwatch.org/beyond-fossil-fuels/energy-sector-in-albania 

http://www.akbn.gov.al/images/pdf/publikime/E._Rinovueshme.pdf 

UNECE Repart, Renewable Energy Financing and Investment in Albania, Georgia, Kazakhstan and 

Serbia, 2021, 

[3] ñAlbania - ERP 2021-2023,ò [Online]. Available: 

https://ec.europa.eu/neighbourhoodenlargement/sites/default/files/assessment_of_albanias_2021- 

2023_erp.pdf. 

[4] ñThird Energy Package,ò [Online]. Available: https://ec.europa.eu/energy/topics/markets- 

andconsumers/market-legislation/third-energy-package_en. 

[5] ñAlbania - Energy Strategy (2017-2030),ò [Online].Available: 

https://www.h2oinitiative.org/wp-content/uploads/documents-public/Albania/USAID-2018- 

Albanian-EnergyStrategy.pdf. 

https://bankwatch.org/beyond-fossil-fuels/energy-sector-in-albania
http://www.akbn.gov.al/images/pdf/publikime/E._Rinovueshme.pdf
http://www.h2oinitiative.org/wp-content/uploads/documents-public/Albania/USAID-2018-
http://www.h2oinitiative.org/wp-content/uploads/documents-public/Albania/USAID-2018-


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024  

153 

 

 

Applications for Bioenergy Production From Industrial Wastes, Operating Systems and 

Costs in Albania 
 

Redi Buzo1, Ķlirjan Malollari2 

 

1University F.S. Noli, Korçe, Albania  

2University of Tirana, Tirana, Albania  

 

 

Abstract 

 

The low 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 such as:ÅUrban waste, it can be seen the ever-

increasing trend of the amount of urban waste at the country level, accompanied by the increase in their 

amount per inhabitant; *Timber: based on the data obtained from the draft of the National Energy 

Strategy for the years 2006 - 2020 it was noted that 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 heating, but also for other family services; Å Agricultural waste: the most important 

agricultural residues, which could be used as biomass for bioenergy to be produced, were possible 

residues after cereals cultivation (wheat, corn, rye and barley). Potatoes and vegetables are also of 

particular importance; Å Animal waste: the number of livestock with a high potential for organic waste 

production (cattle, cows, ungulates) although has been decreased causing the total amount of organic 

waste and 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 hand has 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 

obtained from the agro-agricultural and livestock residues of the Korça district. The initial data were 

obtained from the information sources of the Ministry of Agriculture and Rural Development, while the 

calculation of the amount of waste was based on simulation procedures. It is a well-known fact that 

biogas is a combustible gas, which is released during the fermentation process of all types of biomass 

being produced in biogas production plants, where organic waste or even energy plants are 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 fertilizers from animal waste, unusable 

waste of fruits, vegetables and greens, as well as energy plants. 

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 interrelations among the planetôs energy resources, 

population growth, and the evolution of the energy utilization rate. We will explore the trends of 

atmospheric CO2 levels, make a case for the development of renewable energy solutions, and consider 

market and economic forces that affect the adoption rates of energy technologies. 
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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 produced by photosynthesis. Examples are wood and wood residues, energy 

crops, crop residues, and organic waste/residues from industry, 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 

energy today, 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 system if global 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 Zero by 2050) 

Some key features of bioenergy are as follows: Available now; Å      Applicable    in    all   energy 

sectors (electricity,  direct  heat,  transport);  ÅReadily  integrated  with  existing  infrastructure; 

Å Storable ï it can support expansion of intermittent renewables;Å It can deliver negative emissions 

when linked to Carbon Capture & Storage (CCS): BECCS / Bio-CCS; Bioenergy contributes to 

climate change mitigation when:Å Biomass is grown sustainably or based on waste/residues; Å 

Converted to energy products efficiently; ÅUsed to displace GHG-intensive fuels. 

1.1. How bioenergy contributes to a sustainable future Eevidence that current rates of 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 resources and energy. 

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 change. With energy 

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, regional energy supply, income to 

rural communities, and energy system flexibility.  

Strategic view on biomass and bioenergy as it is shown in the fig.1. 

 

 

 

 

 

 

 

 

 

 

 

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 for fossil fuels in a number of difficult-to-

decarbonize sectors such as transport and industry. 

Renewable and sustainable biomass, as fossil resources continue being phased out. The maximum 

impact of renewable carbon avenues will, however, 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 require 40ï100% 

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 high-quality woody biomass first to long-lived products, such as building materials, then to 

refurbishment, and 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 bioeconomy: Moving towards more integrated biorefineries production models. Biorefining 

in a Circular Economy, higher-value applications of biomass. Circular product design, recycling, and 

cascading are marked by large research gaps. Recent research identifies implementation policies and 

regulations, costs, and the current small size of bio-based markets as key challenges for a CBE. New 

pathway such as hydrogen or a cascading system, 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 technologies together accounting for almost 60% of this 

increase. However, according to the IEAôs Net Zero Emissions by 2050 scenario (NZE), renewable 

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 2030. Suppose current generaons con nue to extract and consume fossil 

energy resources at today's rates. The most significant risk, in the short or medium term, in addition to 

the depletion of such resources, will  be irreversible damage to today's and future environment. The use 

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 atmosphere. In consideration 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 ever-more frequent use of renewable energy sources, mainly through 

biomass, wind, solar, water and geothermal energy, which can guarantee an environmental impact 

smaller than that produced from natural fossil resources. In this framework, a more fruitful 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 of the country, which lead in a 

tendentious manner towards the optimal use of alternative energy sources. 

Nature develops, perfects and balances its resources, becoming an inexhaustible energy source only 

through cycles and recycling. Implementing strategies to combat the consequences of the rapid use of 

fossil fuels as the primary energy source is essential. In addition to a method for energy conservation and 

reduction of energy consumption accompanied by increased efforts for an intelligent system of 
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transmission and distribution of the produced energy, using renewable energy sources is the most 

logical solution to this problem. 

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 Biomass: Discuss 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 digestion. Secondary Sources of 

Biomass: Next, elaborate on the secondary sources of biomass, including by-products from industries, 

forestry residues, and energy crops. Emphasize the potential of these sources in contributing to the 

bioenergy sector. Waste, Residues, and By-Products: 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. 

Side Effects and Mitigation: Acknowledge the potential side effects of bioenergy production, such as 

land use change and competition with food production. Discuss mitigation strategies, including 

sustainable land management and the use of advanced technologies. 

Biomass is a renewable and sustainable energy source derived 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 carbon-neutral energy source. 

Reduces fossil fuel reliance: Biomass energy can help reduce the overreliance on fossil fuels, as it 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. 

Greenhouse gas emissions reduction: The use of biomass energy has the potential to 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 climate change. 

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 sectors. Biomass is a 

renewable energy source that comes from organic materials produced in a renewable manner. 

There are different types of biomass fuels, including: 

 Woody fuels: Wood wastes of all types make excellent biomass fuels and can be used in a wide 

variety of biomass technologies. Different types of woody fuels can typically be mixed together as a 

common fuel, although differing moisture content and chemical makeup can affect the overall 

conversion rate or efficiency of a biomass project. 
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 Animal waste: Animal waste is another type of biomass fuel that can be used to generate energy. It 

includes manure from livestock, poultry litter, and other organic waste from animal production. 

 Municipal solid waste (MSW): MSW is also a source of biomass fuel. It includes organic materials 

such as food waste, yard waste, and paper products. 

 Agricultural 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 biomass fuels. Biomass can be converted to energy through various processes, including 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 differs from other 

renewable energy sources in several ways: 

 Source: Biomass is derived from organic materials, such as plants, algae, and waste, while other 

renewable energy sources like solar, wind, and hydroelectric power come from natural, non-depleting 

resources. 

 Carbon neutrality: Biomass is carbon-neutral because it releases the same amount of carbon into the 

atmosphere as was absorbed by plants during their life cycle. In contrast, other renewable energy 

sources, such as solar and wind power, do not release carbon into the atmosphere. 

 Wide availability: Biomass is a widely available resource, as organic materials are produced by 

various industries and can be grown on land that is not suitable for other crops. 

 Environmental benefits: Biomass helps reduce greenhouse gas emissions, contributes to a cleaner 

environment by converting waste into energy, and can create biofertilizers and other products. 

 Economic benefits: Biomass 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 from fossil fuels. 

How can primary and secondary biomass be used in complex energy systems? Biomass can be used as 

a source of energy in complex energy systems. Biomass can be burned directly for heat or converted to 

liquid and gaseous fuels through various processes. Direct combustion is the most common method for 

converting biomass to useful energy. All biomass can be burned directly for heating buildings and 

water, for providing industrial process heat, and for generating electricity in steam turbines. Biogas can 

be used to produce electricity and/or heat. It can also be fed into natural gas grids or distributed to filling 

stations for use in dedicated or dual-fuel vehicles. Biomass can be converted into solid or liquid 

secondary energy carriers 

The use of biomass, particularly sugarcane bagasse, for cogeneration (CHP) and industrial, domestic, 

and district heating continues to expand. 
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1. Materials and Methods 

1.1 How can biomass be converted 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: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Diagram of the thermochemical routes and biochemical processes 

¶ Pyrolysis: In this process, biomass is heated rapidly at high temperatures (500°Cï700°C) in an 

oxygen-free environment. The heat breaks down biomass into pyrolysis vapor, gas, and char. Once the 

char is removed, the vapors are cooled and condensed into a liquid "bio-crude" oil. 

 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 and hydrogen. 

 Fischer-Tropsch (FT) process: Carbonaceous material is gasified, and the gas is processed to make 

purified syngas (a mixture of carbon monoxide and hydrogen). The Fischer-Tropsch polymerizes 

syngas into diesel-range hydrocarbons. 

 Catalytic fast pyrolysis: In this approach, cellulose is heated to 500°C in less than one second in a 

chamber to break apart the molecules. The catalyst forms chemical reactions that remove oxygen bonds 

and form carbon rings. After the reaction takes place, gasoline is formed along with water, carbon 

dioxide, and carbon monoxide. 

 Biomass-to-Liquid (BtL) process: This multi-step process produces synthetic hydrocarbon fuels 

made from biomass via a thermochemical route. The process can gasify and utilize the entire plant, and 

the carbon-neutral biochar can be further converted into ethylene or ethanol with hydrogen generated 

from renewable electricity or used for carbon sequestration. These methods enable the production of 

various liquid biofuels, such as ethanol, biodiesel, and drop-in fuels, which can help meet transportation 

fuel needs and reduce greenhouse gas emissions. 

2.2. What are the different types of biomass that can be converted into liquid fuels 

Biomass can be converted into various types of liquid fuels, including ethanol and biodiesel, which 

represent the first generation of biofuel technology (Fig.3). Next-generation biofuels can be made from   

wastes,   cellulosic   biomass,   and   algae-based resources. 
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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 production. It includes 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 converted into liquid fuels include: 

Wood and wood residues: Wood 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: 

 

 

 

 

 

 

 

 

 

Figure 4 Schematic diagram of different usage of biogas after its production. 

These include residues from agricultural and forestry activities, such as straw, stalks, and branches. 

Municipal solid waste: Organic waste from households and industries can also serve as a biomass 

feedstock for energy production. 

Biomass can be converted into solid or liquid secondary energy carriers, such as FischerïTropsch (FT) 

diesel, wood-based ethanol, and methanol. The use of biomass for energy production is a key 

component of renewable energy, with the potential to assist in climate change mitigation. 

2.3. What are the different methods of using biomass for energy production 

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 energy production include: 

 Direct combustion: This is the most common method for converting biomass to useful energy. All  

biomass can be burned directly for heating buildings and water, for providing industrial process heat, 

and for generating electricity in steam turbines. 

 Thermochemical conversion: This method involves heating biomass to high temperatures in the 

absence of oxygen to produce solid, gaseous, and liquid fuels. Thermochemical conversion includes 

processes such as pyrolysis, gasification, and liquefaction. 

 Chemical conversion: This method involves the use of chemical reactions to convert biomass 

into liquid fuels, such as biodiesel and bio-oil. 

 Biological conversion: This method involves the use of microorganisms to convert biomass into 

liquid and gaseous fuels, such as biogas and ethanol. 

 Co-firing: This method involves the combustion of biomass with fossil fuels, such as coal, in 

existing power plants. 

 Anaerobic digestion: This method involves the decomposition of organic waste material, such as 

animal dung or human sewage, by anaerobic bacteria to produce methane and other byproducts that 

can be used to generate electricity. 

The different types of biomass that can be converted into liquid fuels include (Fig.5): 

Ethanol: 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. 

 

 

 

 

 

 

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 biomass that are nearly identical to 

petroleum-based fuels. 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, and methanol. 

2.4. What are the environmental impacts of using biomass for energy? 

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, also capture carbon dioxide during photosynthesis and sequester it, potentially balancing out the 

emissions. The carbon impact of bioenergy depends on factors such as the combustion technology, 

biomass harvesting methods, regrowing efforts, and the type of biomass used. Burning wood for energy 

releases carbon dioxide, and the emissions can be significant. This can have long- lasting impacts on the 

environment and contribute to climate change. While biomass energy is considered renewable, The 

environmental consequences of using bioenergy include deforestation, habitat loss, and the release of 

pollutants during the manufacturing and burning of wood pellets. In summary, the environmental 

impacts of using biomass for energy production include carbon dioxide emissions, deforestation, 

habitat loss, and the release of pollutants. Mitigating these impacts requires sustainable practices and 

careful consideration of the type and source of biomass used for energy production. 

The use of biomass for energy production has both positive and negative environmental impacts. 

While it is considered a renewable energy source, burning biomass releases carbon dioxide (CO2), a 

greenhouse gas. However, the plants that are the source of biomass for energy capture almost the same 

amount of CO2 through photosynthesis while growing as is released when biomass is burned, which can 

make biomass a carbon-neutral energy source. 

2. Conclusions and recommendations 

Albania pledged to have a target of 38% of energy from renewable sources as consumption in 2020. 

According to EUROSTAT, in 2015, 34.9% was reached. In 2017, the new law for the promotion of 

renewable energy. Obtaining the products of thermochemical processes (pyrolysis) in gaseous, liquid 

and solid state is in full proportion to the quality of the agro-forestry 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 computer methods of modeling and simulation of efficient technological 

processes, and the design of possible plants for use in the country. The utilization of urban solid waste 

is calculated to reach a total capacity of 1310 t/day or 478 140 t/year, which constitutes 45% of 

the country's total 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 simplicity of the engineering systems allows the use of a large number of types of waste materials 

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 energy content. 

References 

1) A. Althuri and S. Venkata Mohan, ñEmerging innovations for sustainable production of bioethanol 

and other mercantile products from circular economy perspective,ò Bioresour Technol, vol. 363, p. 

128013, Nov. 2022, doi: 10.1016/j.biortech.2022.128013. 

2) K. N. Islam, T. Sarker, F. Taghizadeh-Hesary, A. C. Atri, and M. S. Alam, ñRenewable energy 

generation from livestock waste for a sustainable circular economy in Bangladesh,ò Renewable and 

Sustainable Energy Reviews, vol. 139, p. 110695, Apr. 2021, doi: 10.1016/j.rser.2020.110695. 

3) ñElectrical energy management in industrial wastewater treatment plant,ò International Journal of 

https://www.energysage.com/about-clean-energy/biomass/environmental-impacts-biomass/


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024  

162 

 

 

Engineering, vol. 32, no. 9, Sep. 2019, doi: 10.5829/ije.2019.32.09c.06. 

4) ñAdvanced exergy scrutiny of a dual-loop organic rankine cycle for waste heat recovery of a heavy-

duty stationary diesel engine,ò International Journal of Engineering, vol. 35, no. 04, pp. 644ï656, 

2022, doi: 10.5829/IJE.2022.35.04A.04. 

5) M. Norouzi, S. Salmanpour, A. Ideris, and G. Najafpour, ñAcid Hydrolysis of Pretreated Palm Oil 

Lignocellulosic Wastes,ò International Journal of Engineering, vol. 20, no. 2, pp. 147ï156, 2007, 

[Online]. Available: https://www.ije.ir/article_71653.html 

6) M. Hysenaj and S. Duraj, ñPerspective of solid waste generation in Albania based on a combination 

of correlation and interpolation,ò European Journal Of Environmental Sciences, vol. 12, no. 1, pp. 

57ï62, Jun. 2022, doi: 10.14712/23361964.2022.6. 

7) B. Zhao, P. Chen, and Y. Zhang, ñSustainable development of building energy,ò in Sustainable 

Development Of Urban Infrastructure, PTS 1-3, X. D. Zhang, H. N. Li, X. Feng, and Z. Chen, Eds., 

in Applied Mechanics and Materials, vol. 253ï255. 2013, pp. 693ï696. doi: 

10.4028/www.scientific.net/AMM.253-255.693. 

8) S. Sharma, S. Basu, N. P. Shetti, M. Kamali, P. Walvekar, and T. M. Aminabhavi, ñWaste- to-energy 

nexus: A sustainable development,ò Environmental Pollution, vol. 267, Dec. 2020, doi: 

10.1016/j.envpol.2020.115501. 

9) M. Loizidou, K. Moustakas, M. Rehan, A.-S. Nizami, and M. Tabatabaei, ñNew developments in 

sustainable waste-to-energy systems,ò Renewable & Sustainable Energy Reviews, vol. 151, Nov. 

2021, doi: 10.1016/j.rser.2021.111581. 

10) K. Moustakas, M. Loizidou, J. Klemes, P. Varbanov, and J. L. Hao, ñNew developments in 

sustainable waste-to-energy systems,ò ENERGY, vol. 284, Dec. 2023, doi: 

10.1016/j.energy.2023.129270. 

11) R. Kothari, V. V Tyagi, and A. Pathak, ñWaste-to-energy: A way from renewable energy sources to 

sustainable development,ò Renewable & Sustainable Energy Reviews, vol. 14, no. 9, pp. 3164ï

3170, Dec. 2010, doi: 10.1016/j.rser.2010.05.005. 

12) D. W. Atchike, M. Irfan, M. Ahmad, and M. A. Rehman, ñWaste-to-Renewable Energy Transition: 

Biogas Generation for Sustainable Development,ò Front Environ Sci, vol. 10, Mar. 2022, doi: 

10.3389/fenvs.2022.840588. 

13) K. Singh and C. Hachem-Vermette, ñEconomical energy resource planning to promote sustainable 

urban design,ò Renewable and Sustainable Energy Reviews, vol. 137, p. 110619, Mar. 2021, doi: 

10.1016/j.rser.2020.110619. 

14) M. Gheibi, R. Moezzi, M. Khaleghiabbasabadi, H. Taghavian, and K. Dhoska, ñIntelligent 

Estimation of Total Suspended Solids (TSS) in Wastewater Treatment Plants Utilizing Non- Liner 

Regression Analysis,ò Journal of Transactions in Systems Engineering, pp. 50ï55 Pages, Apr. 

2023, doi: 10.15157/JTSE.2023.1.1.50-55. 

15) B. Vaish, V. Srivastava, P. Singh, A. Singh, P. K. Singh, and R. P. Singh, ñExploring untapped 

energy potential of urban solid waste,ò Energy Ecol Environ, vol. 1, no. 5, pp. 323ï342, Oct. 2016, 

doi: 10.1007/s40974-016-0023-x. 

16) A. Kaur, R. Bharti, and R. Sharma, ñMunicipal solid waste as a source of energy,ò Mater Today 

Proc, vol. 81, pp. 904ï915, 2023, doi: 10.1016/j.matpr.2021.04.286. 

17) IEA BIOENERGY REPORT 2023) IEA Bioenergy, ISBN 979-12-80907-19-6 Published by IEA 

Bioenergy. 

http://www.ije.ir/article_71653.html
http://www.ije.ir/article_71653.html
http://www.scientific.net/AMM.253-255.693
http://www.scientific.net/AMM.253-255.693


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024  

163 

 

 

Seasonal Effect on the Spatiotemporal Dispersion of Radionuclides During a Postulated 

Accident at a Nuclear Power Plant 
 

Maryna Batur 1*, Reha Metin Alkan2 

 

1Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatics Engineering, 

Graduate School, 34469, Ķstanbul, T¿rkiye 

2Istanbul Technical University, Faculty of Civil Engineering, Department of Geomatics Engineering, 

34469, Ķstanbul, T¿rkiye 

 

*Corresponding author e-mail: baturm20@itu.edu.tr 

 

 

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 low-carbon 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 in Türkiye. The objective is to estimate the level of ground 

deposition based on a continuous 24-hour release of Cs-137, one of the most harmful radionuclides. 

The simulations of postulated accident were performed using HYSPLIT tool, which is based on the 

combination of both, the Lagrangian and 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 of Cs-137 compared to 

contamination assessed on 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 strategies in advance. 

Keywords: Hypothetical NPP accident, Cs-137 dispersion, Nuclear hazard mapping, Ground 

deposition, Radiological assessment. 

 

INTRODUCTION  

Nuclear power is today the largest low-carbon 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 conditions, a nuclear reactor does not release large amounts of radioactivity, but an accident 

could result in 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 evacuated, and exclusion zones still 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. 2021). Therefore, ensuring nuclear safety is one of the 

fundamental principles of managing an organization dealing with radioactive materials. Since the 
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Fukushima accident, the International Atomic Energy Agency (IAEA) has significantly 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 from the hypothetical accident 

at Haiyang NPP. Fairuz et al. (2020) focused on the total effective dose assessment in the wake of a 

postulated accident at the proposed NPP in Bangladesh. Ahangari and Noori-Kalkhoran (2019) 

proposed an approach for establishing protective measures in case of an accident based on 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. 

The aim of this paper is to perform an assessment of radiological consequences of a postulated accident 

at Akkuyu NPP located in Türkiye. 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 Republic of Türkiye, 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 significantly contributes to the national economy, especially in fruit production and a 

land arrangement that 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 to vegetables and cereals, respectively. Moreover, Mersin is one of the 

touristic destinations which receives a large number of tourist visitors each year. As reported by the 

Republic of Türkiye Ministry of Tourizm and Culture, over the past two years, the number of 

foreigners and local tourists vacationing in 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 starting nuclear activities. 

 

Figure 1. Geographical location of Akkuyu NPP. 
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MATERIALS AND METHODS  

Software used 

In this study, the Hybrid Single-Particle 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 calculating the trajectory of each radionuclides individually, while the Langrage 

approximation is based on estimating the diffusion of a number of particles (Xu et al. 2020). Several 

input parameters in the HYSPLIT 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 distribution of radionuclides. The source term refers to the 

composition and quantity of radioactive material, as well as its physical and chemical properties. The 

temporal changes of any radioactive material depend greatly on the amount of its release. The release 

height is another important factor in dispersion simulation. As the release height increases, the 

horizontal propagation distance also increases, resulting in greater spatial dispersion and decreased 

ground level concentrations. 

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 1-degree. Weather conditions including wind speed and direction at the 

Akkuyu NPP were extracted from GDAS in latitude and longitude coordinates corresponding to the site 

area. Simulations were 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 north-east in winter 

season, from south-west 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 et al., 2021). 

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 (Kr-87, Xe-133, Xe-135), halogens (I-131, I-132, I-133), cerium 

groups (Ce-141), noble metals (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 Noori-Kalkhoran 2019). For environmental protective 
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purposes, cesium (Cs-137) is of particular importance due to its harmful radioactive properties. Cs-137 

is the most dangerous radioactive element due to its ability to be absorbed by vegetation and long-term 

exposure. When Cs-137 radiation is present in food or agricultural products, there is a possibility of 

exposure to radiation by consuming this contaminated food. After eating radioactive foof, damage to 

cellular DNA structures and internal organs can occur, and the human body may be subject to severe 

diseases, including leukemia and fatal cancer. The physical life of radioactive Cs-137 is 30 years. 

Moreover, Cs-137 compounds can travel long distances through the air before settling on the ground. 

The release amount of Cs-137 used in this study was taken similar to values reported in the Fukushima 

accident and equal to 1.00³1017 Bq (Chino et al. 2011). Table 1 lists the activity release for Cs-137 

used in the previous studies for simulation the nuclear accidents. 

Table 1. Activity released for Cs-137 used in the previous studies for the large-scale accidents. 

 

Reference 

(Fairuz and 

Sahadath 

2020) 

(Muhamad et 

al. 2023) 

(Min and Kim 

2018) 

(Kaviani et al. 

2020) 

(Mohammed et 

al. 2020) 

(Bilgic and 

Gunduz 2020) 

Cs-137 

value (Bq) 1.80³1017 1.00³1017 1.14³1017 1.75³1017 1.00³1017 8.61³1016 

 

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 height of 0-50 m is used in the event of a 

leak through the wall or roof of the reactor building, and a release height of 50-300 m 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 health and environmental protection. From Figure 3, land deposition is concentrated 

predominantly towards west directions in the winter season. In the spring, summer and autumn, the 

radioactive plume moves in the direction of east. In winter, the highest level of contamination, that is 

between 300 and 1000 kBq/m2 goes beyond the distance of 100 km. The lowest spatial distribution of 

deposited Cs-137 was observed during the summer and autumn seasons. As a whole, in this study, 

maximum estimated ground deposition levels were estimated to be around 1,000 kBq/m2 covering 

areas of 1,920 km2, 412 km2, 48 km2, and 132 km2 for simulations performed for winter, spring, 

summer, and autumn seasons, respectively. After the accident at Chernobyl NPP, Cs-137 depositions 

higher than 1,400 kBq/m2 were reported in Ukraine, while in some of the European territories these 

values exceeded 40 kBq/m2. Table 2 summarizes areas of Cs-137 contamination for each of the 

seasons. 
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(c) (d) 

  

(e)  (f)  

  

(g)  (h)  

 

Figure 3. Spatial distribution of radioactive Cs-137: (a) duration of an accident is 12 hours, winter; (b) 

duration of an accident is 24 hours, 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 is 24 hours, summer; (g) duration of an accident is 12 hours, autumn; (h) duration of an accident 

is 24 hours, autumn. 
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Table 2. Areas contaminated with Cs-137, 24 hours after a hypothetical accident (km2). 

Cs-137 deposition 

(kBq/m2) 

 Seasons  

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 

Despite the most of contamination falls into the Mediterranean Sea and covers a relatively small territory 

of the land, a significant part of them is still observed in the coastal parts of Mersin adjusted territories, 

where settlement intensity is high. It was estimated that radioactive plume will  reach Antalya city 

only in 9 hours if  accident occurs in winter season (Figure 4). In the spring, summer and autumn, when 

radioactive particles move eastwards, they will reach Mersin and Adana cities within 15-20 hours after 

the accident starts 

  

(a) (b) 

 
 

(c) (d) 

 
Figure 4. Expected arrival time 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, etc. From the analysis, it is known that in the event of an accident that occurs during the 

winter season, the population of the city of Antalya will  have only 9 hours to safety evacuate and avoid 

exposure to radiation. Thus, the predicted path of the radiatiactive plume and the time of its arrival 
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indicate the need to implement potential evacuation routes in advance. 

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 any time. An example of this is the accident at the Chernobyl and Fukushima NPPs, which became a 

global problem with enormous consequences for the environment and human health. 

In our study, we discussed a possible scenario of an accident that may occur despite all precausions. In 

particular, ground deposition of radioactive Cs-137 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 kBq/m2, which 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 continuous release of Cs-137, the fallout of radionuclides can reach distances up to 100 

km, while in the summer and 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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Özet 

 

Ķklim deĵiĸikliĵinin ve k¿resel ēsēnmanēn ­evre ¿zerindeki etkileri giderek artmakta, bu da iklim krizini 

uluslararasē d¿zeyde ºnemli bir konu haline getirmektedir. Ķklim deĵiĸikliĵi ve etkilerinin analizi, son 

yēllarda k¿resel ­apta araĸtērmacēlar arasēnda yoĵun bir ĸekilde tartēĸēlan ve odaklanēlan bir konu 

haline gelmiĸtir. Gelecekteki hava durumlarēnēn tahmin edilmesi ve analiz edilmesi, iklim deĵiĸikliĵinin 

etkilerini minimize etmek ve bu deĵiĸikliklere uyum saĵlamak bakēmēndan son derece kritik bir ºneme 

sahiptir. Bu ­alēĸma, Tokat ilinin gelecekteki aylēk ortalama sēcaklēk deĵerleri ¿zerinden iklim 

deĵiĸikliĵinin olasē etkilerini a­ēĵa ­ēkarmayē ama­lamaktadēr. Bu ama­la, CMIP5 arĸivinde bulunan 

GFDL-ESM2M, HadGEM2-ES ve MPI-ESM-LR genel dolaĸēm modellerinin (GDM) dinamik ºl­ek 

indirgeme yºntemi kullanēlarak bºlgesel ºl­eĵe indirgenmiĸ RCP4.5 ve RCP8.5 senaryolarēna dayalē 

­ēktēlarē ile Tokat meteoroloji istasyonunun aylēk ortalama sēcaklēk verileri kullanēlmēĸtēr. GDM 

­ēktēlarēnēn 1975-2000 dºnemi sēcaklēk verileri ile doĵrusal, ¿s, ¿stel ve kuadratik olmak ¿zere toplam 

dºrt fonksiyon kullanēlarak regresyon tabanlē istatistiksel ºl­ek indirgeme modelleri oluĸturulmuĸtur. 

Daha sonra en iyi performans gºsteren kuadratik fonksiyon kullanēlarak aynē istasyonun 2025-2094 

dºnemi aylēk ortalama sēcaklēk deĵerleri, her iki senaryo i­in ¿retilmiĸ ve onar yēllēk periyotlar i­in 

ge­miĸ dºnemle karĸēlaĸtērēlmēĸtēr. Araĸtērmanēn sonu­larēna gºre, Tokat meteoroloji istasyonunun 

aylēk ortalama sēcaklēklarēnēn gelecek dºnemlerde RCP4.5 senaryosuna gºre ī2.01 ile 2.59 ÁC 

arasēnda, RCP8.5 senaryosuna göre ise ī2.65 ile 2.91 °C arasēnda deĵiĸebileceĵi tahmin edilmektedir. 

Anahtar kelimeler: Ķklim deĵiĸikliĵi, Tokat, RCP, Regresyon analizi 

 
Determination of Possible Effects of Climate Change on Average Temperature Variables in 

Tokat Province Using Ensemble Model 

 
Abstract 

 
The effects of climate change and global warming on the environment are increasingly becoming more 

pronounced, elevating the climate crisis to a matter of significant international concern. The analysis of 

climate change and its impacts has emerged as a heavily debated and focused topic among researchers 

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 of climate 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 (GCMs) includin 
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GFDL-ESM2M, HadGEM2-ES, and MPI-ESM-LR, were utilized along with monthly average 

temperature data from the Tokat meteorological station. GCM outputs were used to develop a 

statistical downscaling model using regression analyses with a total of four functions including linear, 

power, exponential, and quadratic, based on temperature data from the period 1975-2000. 

Subsequently, monthly average temperature values for the period 2025-2094 for 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 over ten-year intervals. According to 

the results of the study, it is estimated that the monthly average temperatures at the Tokat 

meteorological station may vary between ҍ2.01 to 2.59 °C under the RCP4.5 scenario and between 

ҍ2.65 to 2.91 °C under the RCP8.5 scenario during future periods. 

Key words: Climate change, Tokat, RCP, Regression analysis 

 

GĶRĶķ 

H¿k¿metlerarasē Ķklim Deĵiĸikliĵi Paneli (IPCC), 1988'de, insan etkileriyle ortaya ­ēkan k¿resel iklim 

deĵiĸikliklerini ºnleme, azaltma ve risklerini deĵerlendirme amacēyla D¿nya Meteoroloji ¥rg¿t¿ ve 

Birleĸmiĸ Milletler ¢evre Programē tarafēndan kurulmuĸtur. IPCC'nin ana odak noktalarēndan biri, 

gelecekte olasē senaryolarē belirleyerek geleceĵe yºnelik muhtemel alternatif durumlarē ortaya koyma 

­abalarēdēr (IPCC, 2000). IPCC'nin yayēmladēĵē altēncē deĵerlendirme raporunda (AR6), insan 

etkileriyle ortaya ­ēkan iklim deĵiĸikliĵinin yer k¿reyi ve atmosferi ēsēttēĵēnē ºne ­ēkmaktadēr. Yine bu 

rapora gºre son yēllarda, atmosferde ve okyanusta aĸērē deĵiĸiklikler gºzlemlenmektedir. AR6'ya gºre, 

1850-1900 ile 2010-2019 arasēndaki dºnemlerde k¿resel y¿zey sēcaklēĵē artēĸēnēn olasē aralēĵē 0.8ÁC ile 

1.3ÁC olarak tahmin edilmiĸtir (IPCC, 2021). 

Bir bºlgenin iklim deĵiĸikliĵinden kaynaklē etkilenme d¿zeyini belirlemek, gelecekteki iklim 

koĸullarēnē ºngºrebilmeyi gerektirir. Bu ama­la, literat¿rde genel dolaĸēm modeli (GDM) ­ēktēlarēnēn 

kullanēlmasē olduk­a yaygēndēr (Hassan ve Nile, 2021). GDM ­ēktēlarē, belirli bir bºlgenin gelecekteki 

iklimini nasēl etkileyebileceĵini belirlemek i­in kullanēlmaktadēr. Bu ­ēktēlar, yaĵēĸ miktarē, sēcaklēk 

deĵiĸiklikleri, r¿zgar desenleri gibi iklim deĵiĸkenlerini i­erebilir. Bu bilgiler, tarēm, su kaynaklarē 

yºnetimi, altyapē planlamasē ve doĵal afetler gibi bir­ok alanda politika yapēcēlar ve karar vericiler i­in 

rehberlik saĵlamak amacēyla kullanēlabilir. GDM ­ēktēlarē, d¿ĸ¿k ­ºz¿n¿rl¿k seviyelerine sahip 

olduklarē i­in bºlgesel iklimi tam olarak temsil edememektedirler. Bu nedenle, genellikle kaba 

­ºz¿n¿rl¿ĵe sahip olan GDM'lerin, bºlgesel iklim analizlerinde daha etkin bir ĸekilde kullanēlabilmesi 

için ölçeklerinin indirgenmesi gerekmektedir (Nacar ve ark 2022). Literatürde, ölçek indirgeme 

yºntemleri genellikle dinamik ve istatistiksel olmak ¿zere iki kategori altēnda incelenmektedir 

(Tripathi ve ark, 2006). Ķstatistiksel ºl­ek indirgeme yºntemi, GDM ­ēktēlarēndaki kaba ­ºz¿n¿rl¿kl¿ 

atmosferik deĵiĸkenler ile gºzlem verileri arasēndaki istatistiksel iliĸkileri deĵerlendirerek ºl­ek 

indirgeme ger­ekleĸtiren bir indirgeme yºntemidir. Az veriyle noktasal ºl­ek indirgeme yapabilir. 

Dinamik ºl­ek indirgeme yºnteminde ise, bºlgesel iklim modelleri kullanēlarak 200 km 

­ºz¿n¿rl¿ĵ¿ndeki GDM ­ēktēlarē, yaklaĸēk 3 km ­ºz¿n¿rl¿ĵe kadar indirgenebilmektedir. Bununla 

birlikte, dinamik ºl­ek indirgeme yºntemi, uzun s¿re gerektiren, y¿ksek teknolojili yoĵun bilgisayarlar 

ve uzman personel tarafēndan y¿r¿t¿len bir s¿reci gerektirmektedir (Fistikoglu ve Okkan, 2011). 

Bu araĸtērma, k¿resel ēsēnmanēn Tokat iline muhtemel etkilerini belirlemek amacēyla aylēk ortalama 

sēcaklēklarēn analizini i­ermektedir. Bu baĵlamda, Tokat iline ait meteoroloji istasyonundan elde 

edilen veriler ve ­eĸitli iklim senaryolarē altēnda ­alēĸtērēlan GDM ­ēktēlarē kullanēlmēĸtēr. Bu veriler, 

Meteoroloji Genel M¿d¿rl¿ĵ¿ tarafēndan y¿r¿t¿len bir projede dinamik ºl­ek indirgeme metodu ile 

bºlgesel ºl­eĵe adapte edilen GFDL-ESM2M, HadGEM2-ES ve MPI-ESM-2M GDM'lerine aittir. Bu 

­alēĸmada, dinamik ölçek indirgeme yöntemi kullanēlarak 20×20 km ­ºz¿n¿rl¿ĵe indirgenen GDM 
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­ēktēlarē, Tokat meteoroloji istasyonu gºzlem verileriyle regresyon analizi kullanēlarak istatistiksel 

ºl­ek indirgeme yºntemiyle istasyon ºl­eĵine indirgenmiĸtir. Bu veriler, gelecek dºnem (2025-2094) 

için iyimser (RCP4.5) ve kötümser (RCP8.5) senaryolar altēnda aylēk ortalama sēcaklēk deĵerlerini 

içermektedir. Elde edilen gelecek dºnem aylēk ortalama sēcaklēk verileri, ge­miĸ dºnemle 

karĸēlaĸtērēlmēĸ ve gelecekteki sēcaklēk deĵiĸim miktarlarē hesaplanmēĸtēr. 

VERĶLER VE Y¥NTEMLER 

Veri Seti 

Bu ­alēĸmada, CMIP5 arĸivinde bulunan GFDL-ESM2M (GFDL), HadGEM2-ES (HadGEM) ve MPI- 

ESM-2M (MPI) GDMôlerine ait ­ēktēlar kullanēlmēĸtēr. Bu modellerin ­ēktēlarē, Meteoroloji Genel 

M¿d¿rl¿ĵ¿ tarafēndan y¿r¿t¿len bir proje kapsamēnda t¿m T¿rkiye i­in dinamik ºl­ek indirgeme 

yºntemi kullanēlarak 20Ĭ20 km ­ºz¿n¿rl¿ĵe indirgenmiĸtir. Sºz konusu ­ēktēlar, Meteoroloji Genel 

M¿d¿rl¿ĵ¿ tarafēndan ķekil 1'de gºsterildiĵi ĸekilde tüm Türkiye için bir sayēsal aĵ formatēnda 

hazērlanmēĸtēr. ¢alēĸma kapsamēnda Tokat meteoroloji istasyonuna en yakēn sayēsal aĵa ait veriler 

kullanēlmēĸtēr. Tokat meteoroloji istasyonu ve ilgili sayēsal aĵa ait koordinatlar ķekil 2ôde verilmiĸtir. 

ķekil 1. GFDL, HadGEM ve MPI GDMôlerinin 20Ĭ20 km ­ºz¿n¿rl¿kl¿ sayēsal aĵ haritasē 
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ķekil 2. Tokat il sēnērlarēna d¿ĸen sayēsal aĵ merkezleri 

 
¢alēĸma kapsamēnda GFDL, HadGEM ve MPI GDMôlerinin ge­miĸ dönem senaryo ­ēktēlarē ile iyimser 

(RCP 4.5) ve kºt¿mser (RCP 8.5) senaryo ­ēktēlarē kullanēlmēĸtēr. GDMôlerin 1975-2000 dönemi 

d¿ĸ¿k ­ºz¿n¿rl¿kl¿ sēcaklēk verileri ve ay sayēsalarē istatistiksel ºl­ek indirgeme modellerinin 

baĵēmsēz deĵiĸkenleri, Tokat meteoroloji istasyonu aylēk ortalama sēcaklēk verileri baĵēmlē deĵiĸkeni 

olarak belirlenmiĸtir. Bºylece 20Ĭ20 km ­ºz¿n¿rl¿kl¿ veriler istasyon ºl­eĵine indirgenmiĸtir. Daha 

sonra RCP senaryo ­ēktēlarēnda yer alan sēcaklēk verileri ve ay sayēlarē bu modellerin yeni girdileri 

olarak tanētēlmēĸ ve 2025-2094 dºnemi noktasal aylēk ortalama sēcaklēk verileri ¿retilmiĸtir. 1975-2000 

dºnemi verilerinin yaklaĸēk olarak %60ôē modellerin eĵitiminde, %40ôsi ise test edilmesinde 

kullanēlmēĸtēr. Tokat meteoroloji istasyonundan ölçülen 1975-2000 dºnemi aylēk ortalama sēcaklēk 

verileri ķekil 3ôte, GDM ­ēktēlarēna ait veriler ise ķekil 4ôte verilmiĸtir. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ķekil 3. Tokat meteoroloji istasyonu 1975-2000 dºnemi aylēk ortalama sēcaklēk verilerine ait zaman 

serisi 
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ķekil 4. GFDL, HadGEM ve MPI GDMôlerine ait 20x20 km ­ºz¿n¿rl¿kl¿ dinamik ºl­ek indirgeme 

modeli ­ēktēlarēna ait zaman serileri 

Regresyon Analizi 

GDMôler yaklaĸēk 200 km ­ºz¿n¿rl¿ĵe sahip veri setleridir. Ancak d¿ĸ¿k ­ºz¿n¿rl¿klerinden dolayē 

bºlgesel iklimi tahmin etmede yetersiz kalmaktadērlar. Bu sebepten dolayē bu GDM verilerinin 

bºlgesel ºl­eĵe indirilerek ­ºz¿n¿rl¿klerinin arttērēlmasē gerekmektedir (Okkan ve Ķnan, 2015). 

Genellikle ºl­ek indirgemek i­in dinamik ve istatistiksel indirgeme yºntemleri kullanēlēr (Chen ve ark. 

2010). Ķstatistiksel ºl­ek indirgeme yºntemleri, dinamik ºl­ek indirgeme yºntemlerine gºre kullanēmē 

kolay, az veri gerektiren ve ­eĸitli bºlgelere esnek bir ĸekilde uygulanabilen yºntemlerdir. (Timbal ve 

ark. 2003). Ķstatistiksel ºl­ek indirgeme, GDM'lerdeki veriler ile istasyonlarda ºl­¿len gºzlem verileri 

arasēndaki iliĸkilere dayanmaktadēr (Nacar ve ark. 2021). Bu ­alēĸmada Meteoroloji Genel M¿d¿rl¿ĵ¿ 

tarafēndan GDM ­ēktēlarēnēn dinamik ºl­ek indirgeme yºntemi ile 20Ĭ20 km ­ºz¿n¿rl¿ĵe indirgenmiĸ 

verilerine regresyon yºntemi ile istatistiksel ºl­ek indirgeme yºntemi uygulanmēĸtēr. Veriler istasyon 

bazēnda noktasal ºl­eĵe indirgenmiĸtir. 

Regresyon, bir baĵēmlē deĵiĸken ile iki ya da daha fazla baĵēmsēz deĵiĸken arasēndaki iliĸkiyi tahmin 

etmek i­in kullanēlan istatistiksel bir yºntemdir. Bu iliĸkiyi a­ēklayan matematiksel ifadeler regresyon 

denklemi olarak bilinir  (Bayazēt ve Yeĵen Oĵuz, 2005). Regresyon analizi, bir baĵēmlē deĵiĸkenin bir 

veya daha fazla baĵēmsēz deĵiĸkene baĵlē olarak nasēl deĵiĸtiĵini inceleyen istatistiksel bir yöntemdir. 

Bu analiz, baĵēmlē deĵiĸkenin deĵerini en iyi ĸekilde tahmin etmek i­in kullanēlēr (Bayazēt 1981). Bu 

­alēĸmada doĵrusal, üs, üstel ve kuadratik olmak üzere toplam dört fonksiyon (yD, yÜ, yE ve yK) 

kullanēlmēĸ ve eĸitlik 1-4 ile hesaplanmēĸtēr. 

ώ ύ ύὼ ύὼ ύὼ Ễ ύὼ       (1) 

ώ­ ύὼ ὼ ὼ ὼ ȣὼ          (2) 

ώ ύ ÅØÐ ύ ύὼ ύὼ Ễ ύ ὼ        (3) 

ώ ύ ύὼ ύὼ Ễ ύὼὼ ύὼὼ Ễ ύ ὼ ύ ὼ Ễ ύ ὼ (4) 

Bu eĸitliklerde aylēk ortalama sēcaklēklarē y, aĵērlēklarē w ve baĵēmsēz deĵiĸkenleri ise x ifade 

etmektedir. 

 

Model Performans Deĵerlendirmeleri 

¢alēĸma kapsamēnda kullanēlan yºntemlerin ve kurulan modellerin performanslarēnēn karĸēlaĸtērēlmasē 

amacēyla ortalama karesel hatanēn karekºk¿ (RMSE), ortalama mutlak hata (MAE) ve Nash-Sutcliffe 

verimlilik  katsayēsē (NS) istatistikleri kullanēlmēĸtēr. Bu istatistikler Eĸitlik 5-7 kullanēlarak 

hesaplanmēĸtēr. 
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ὙὓὛὉ
ρ

ὔ
ὸ ὸὨ  

                         (5) 

ὓὃὉ
ρ

ὔ
ȿὸ ὸὨȿ 

                  (6) 

ὔὛ ρ
В ὸ ὸὨ

В ὸ ὸӶ
 

            (7) 

Bu eĸitliklerde ὸὸὭὭ gözlem deĵerini, ὸὸӶ özlem deĵerlerin ortalamasēnē, ὸὸὨὨὭὭ ºl­eĵi indirgenmiĸ deĵerleri ve 

N veri sayēsēnē ifade etmektedir. NS deĵerlerinin 1ôe yakēn olmasē model performansēnēn yüksek 

olduĵunu anlamēna gelmektedir (Moriasi vd. 2007). Tablo 1ôde NS performans aralēklarē verilmiĸtir. 

D¿ĸ¿k RMSE ve MAE deĵerleri de y¿ksek model performansē anlamēna gelmektedir (Uluer ve ark. 

2009). 

Tablo 1. NS deĵer aralēĵē 

Parametre Çok iyi Ķyi Yeterli Yetersiz 

NS 0.75-1.00 0.65-0.75 0.50-.065 <0.5 

 

BULGULAR VE TARTIķMA 

¢alēĸma kapsamēnda kurulan istatistiksel ºl­ek indirgeme modellerine ait performans istatistikleri 

Tablo 2ôde verilmektedir. Tablo incelendiĵinde en y¿ksek performansa sahip olan modelin kuadratik 

fonksiyon kullanēlarak kurulmuĸ olan modelden elde edildiĵi görülmektedir. Eĵitim ve test veri setleri 

için kuadratik fonksiyondan elde edilen NS deĵerleri incelendiĵinde bu deĵerlerin 0.93 ve 0.91 olduĵu 

ve bu deĵerlerin diĵer fonksiyonlara kēyasla daha y¿ksek olduĵu gºr¿lmektedir. Diĵer ¿­ 

fonksiyondan elde edilen performans deĵerlerinin birbirine olduk­a yakēn olduĵu gºr¿lmektedir. 

Kurulan modellere ait performanslarēn deĵerlendirilebilmesi i­in sa­ēlēm diyagramlarē oluĸturulmuĸ ve 

ķekil 5ôte verilmiĸtir. Sa­ēlēm diyagramlarē incelendiĵinde verilerin kºĸegenlere yakēn daĵēldēklarē ve 

en y¿ksek R2 deĵerine sahip modelinde kuadratik fonksiyon olduĵu görülmektedir. 

Tablo 2. Aylēk ortalama sēcaklēk deĵiĸkeni i­in kurulan regresyon analizi ile ºl­ek indirgeme 

modellerine ait performans istatistikleri 

Eĵitim Doĵrusal Üs Üstel Kuadratik 

RMSE 2.28 2.28 2.28 1.92 

MAE 1.79 1.79 1.80 1.50 

NS 0.90 0.90 0.90 0.93 

     

Test Doĵrusal Üs Üstel Kuadratik 

RMSE 2.31 2.31 2.32 2.25 

MAE 1.74 1.73 1.74 1.77 

NS 0.91 0.91 0.91 0.91 
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ķekil 5. Doĵrulsal, ¿s, ¿stel ve kuadratik fonksiyonlarēn sa­ēlēm grafikleri 

Tablo 2 ve sa­ēlēm diyagramlarēndan da gºr¿ld¿ĵ¿ ¿zere en y¿ksek performansē veren kuadratik 

fonksiyon modeli kullanēlarak gelecek dºnem sēcaklēk deĵerlerinin ¿retilmesine karar verilmiĸtir. Bu 

nedenle kuadratik fonksiyon kullanēlarak gelecek dºnem (2025-2094) aylēk ortalama sēcaklēk verileri 

RCP4.5 ve RCP8.5 senaryolarē i­in ¿retilmiĸtir. ¦retilen gelecek dºnem aylēk ortalama sēcaklēk 

verileri onar yēllēk dºnemlere ayrēlmēĸ, bu dºnemlerin her biri ile ge­miĸ dºnem (1991-2000) ortalama 

aylēk sēcaklēklarē arasēndaki deĵiĸim miktarlarē hesaplanmēĸ ve karĸēlaĸtērēlmēĸtēr. RCP4.5 senaryo 

­ēktēlarēna ait deĵiĸim miktarlarē Tablo 3ôte ve RCP 8.5 senaryo ­ēktēlarēna ait deĵiĸim miktarlarē Tablo 

4ôde verilmiĸtir. 

Tablo 3. Aylēk ortalama sēcaklēklarēn gelecek dºnem (2025-2094) RCP4.5 senaryo ­ēktēlarē ile ge­miĸ 

dönem (1991-2000) gºzlem verileri arasēndaki farklar 
 
 Ay/Dönem 1 2 3 4 5 6 7 8 9 10 11 12 

 2025-2034 -0.80 2.52 1.43 -0.92 -0.92 -0.38 -0.99 -1.83 -1.36 -1.39 1.20 -1.20 

 2035-2044 -0.88 2.48 1.34 -0.88 -0.80 -0.28 -1.15 -1.42 -1.21 -1.66 0.03 -2.01 

R
C

P
4

.5
 2045-2054 -1.05 2.40 1.46 -0.72 -0.23 0.18 -0.69 -1.51 -0.68 -0.74 1.25 -0.44 

2055-2064 -0.81 2.57 1.38 -0.84 -0.54 0.32 -0.88 -1.17 -0.40 -0.92 0.68 -0.78 

2065-2074 -0.91 2.59 1.46 -0.81 -0.52 0.16 -0.66 -1.29 -0.78 -0.87 -0.38 -0.94 

 2075-2084 -0.74 2.56 1.57 -0.65 -0.51 0.28 -0.24 -0.92 -0.97 -0.99 0.76 -1.25 

 2085-2094 -0.84 2.53 1.50 -0.72 -0.50 0.32 -0.55 -1.03 -0.80 -1.24 1.16 -1.35 

30 

 
25 

 
20 

 
15 

 
10 

 
5 

 
0 

-5 0 

-5 

5 10 15 20 25
 30 

y = 0.9272x + 

0.8678 R² = 

0.9272 

30 

 
25 

 
20 

 
15 

 
10 

 
5 

 
0 

-5 0 

-5 

30 25 20 15 5 10 

y = 0.8968x + 1.2342 

R² = 0.8969 



International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024   

178 

 

 

Tablo 4. Aylēk ortalama sēcaklēklarēn gelecek dºnem (2025-2094) RCP8.5 senaryo ­ēktēlarē ile ge­miĸ 

dönem (1991-2000) gºzlem verileri arasēndaki farklar 
 Ay/Dönem 1 2 3 4 5 6 7 8 9 10 11 12 

 2025-2034 -0.84 2.32 1.08 -1.53 -1.58 -1.41 -2.21 -2.91 -2.60 -2.38 0.46 -1.55 

 2035-2044 -0.79 2.36 1.23 -1.57 -1.47 -0.94 -2.16 -2.64 -1.94 -1.73 0.10 -1.84 

R
C

P
 8

.5
 2045-2054 -0.87 2.49 1.34 -1.19 -1.30 -1.02 -1.75 -2.67 -2.28 -1.46 -0.31 -1.84 

2055-2064 -0.81 2.53 1.26 -0.92 -1.09 -0.59 -1.49 -1.60 -1.53 -1.28 0.21 -1.70 

2065-2074 -0.82 2.57 1.51 -0.92 -0.66 -0.44 -1.13 -1.79 -0.60 -1.56 0.78 -1.31 

 2075-2084 -0.67 2.58 1.49 -0.75 -0.74 -0.04 -0.65 -1.13 -0.74 -0.60 0.58 -2.29 

 2085-2094 -0.63 2.65 1.58 -0.76 -0.19 0.48 -0.47 -0.97 -0.68 -0.98 0.69 -1.11 

RCP4.5 senaryosuna gºre Tokat ili aylēk ortalama sēcaklēklarēnēn ҍ2.01 ile 2.59 ÁC arasēnda 

deĵiĸebileceĵi ºngºr¿lm¿ĸt¿r. Sēcaklēk artēĸlarēnēn ķubat ve Mart aylarēnda meydana geleceĵi 

gºr¿lmektedir. Yaz aylarēnda ve sonbahar aylarēnda aylēk ortalama sēcaklēklarda d¿ĸ¿ĸlerin olabileceĵi 

ºngºr¿lmektedir. RCP8.5 senaryosuna gºre Tokat ili aylēk ortalama sēcaklēklarēnēn ҍ2.91 ile 2.65 °C 

arasēnda deĵiĸebileceĵi ºngºr¿lm¿ĸt¿r. Yine sēcaklēk artēĸlarēnēn ķubat ve Mart aylarēnda meydana 

geleceĵi gºr¿lmektedir. Yaz aylarēnda ve sonbahar aylarēnda aylēk ortalama sēcaklēklarda RCP 4.5 

senaryosuna gºre daha fazla d¿ĸ¿ĸlerin olabileceĵi ºngºr¿lmektedir. 

Bir tarēm ĸehri olan Tokatôta ķubat ve Mart aylarēnda meydana gelebilecek bu t¿r sēcaklēk artēĸlarēnēn 

¿r¿nlerin erken ­i­ek a­masēna neden olabileceĵi tahmin edilmektedir. Sonrasēnda gelecek soĵuk hava 

ve don olaylarēnēn ürünlerden elde edilen verimi d¿ĸ¿receĵi d¿ĸ¿n¿lmektedir. Önemli bir geçim 

kaynaĵē olan tarēmda yaĸanacak olumsuzluklarēn yºre halkē ve ¿lkemizde ekonomik kayēplara yol 

a­acaĵē d¿ĸ¿n¿lmektedir. Bu aylardaki sēcaklēk artēĸlarēnēn yaĵēĸlarē ºnemli ºl­¿de etkileyeceĵi 

d¿ĸ¿lmektedir. Ayrēcē yaz aylarēndaki sēcaklēk d¿ĸ¿ĸleri tarēm ¿r¿nlerinde olgunlaĸma s¿resini 

uzatacaĵēndan verimde d¿ĸ¿ĸler yaĸanacaĵē d¿ĸ¿n¿lmektedir. 

SONUÇLAR 

Bu ­alēĸmada iklim deĵiĸikliĵinin aylēk ortalama sēcaklēklar üzerindeki etkileri incelenmiĸtir. Bu 

etkilerin Tokat meteoroloji istasyonu i­in CMIP5 arĸivinde yer alan GFDL, HadGEM ve MPI GDM 

­ēktēlarē kullanarak gelecek dºnem aylēk ortalama sēcaklēk verileri ¿retilmiĸtir. Dinamik ºl­ek 

indirgeme yöntemiyle indirgenen GDM verileri bu ­alēĸma kapsamēnda noktasal ºl­eĵe istatistiksel 

ölçek indirgeme yºntemi kullanēlarak indirgenmiĸtir. Bºylece ­ºz¿n¿rl¿kler arttērēlmēĸtēr. Ķstatistiksel 

ölçek indirgeme yöntemi olarak regresyon tabanlē dºrt farklē model kullanēlmēĸtēr. 

En iyi performansē gºsteren kuadratik fonksiyon ile gelecek dºnem iyimser (RCP4.5) ve kºt¿mser 

(RCP8.5) senaryo verileri ¿retilmiĸtir. Elde edilen gelecek dºnem verileri onar yēllēk periyotlar halinde 

ge­miĸ dºnem (1991-2000) verileri ile karĸēlaĸtērēlmēĸtēr. Bu ­alēĸma kapsamēnda aĸaĵēdaki sonu­lara 

ulaĸēlmēĸtēr; 

¶ Kurulan istatistiksel ölçek indirgeme modellerine ait NS deĵerlerinin her dört fonksiyon için de 

0.90 ve ¿zerinde olduĵu belirlenmiĸtir. Dolayēsēyla regresyon tabanlē istatistiksel ºl­ek indirgeme 

yºnteminin aylēk ortalama sēcaklar verilerinin elde edilmesinde kullanēlabilir bir yºntem olduĵu 

sonucuna varēlmēĸtēr. 

¶ RCP4.5 senaryosuna gºre aylēk ortalama sēcaklēk deĵerlerinin ī2.01 ile 2.59 ÁC arasēnda 

deĵiĸebileceĵi ºngºr¿lm¿ĸt¿r. RCP8.5 senaryosuna gºre ise bu deĵerlerin ī2.91 ile 2.65 °C 

arasēnda deĵiĸebileceĵi ºngºr¿lm¿ĸt¿r. 

¶ En fazla sēcaklēk artēĸlarēnēn ķubat ve Mart aylarēnda en fazla d¿ĸ¿ĸlerin ise özellikle yaz aylarēnda 

olmasē beklenmektedir. Beklenen bu sēcak deĵiĸimlerinin tarēm ürünlerinin verimliliĵini azaltacaĵē 

d¿ĸ¿lmektedir. Bu deĵiĸimlerin yaĵēĸlarē da etkileyeceĵi tahmin edilmektedir. 
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Bu ­alēĸmada iklim deĵiĸikliĵinin aylēk ortalama sēcaklēk deĵiĸkeni ¿zerindeki etkilerin CMIP5 

arĸivinde bulunan GFDL HadGEM ve MPI GDMôleri kullanēlarak belirlenmeye ­alēĸēlmēĸtēr. Benzer 

bir ­alēĸmanēn CMIP6 arĸivinde yer alan GDM ­ēktēlarē kullanēlarak yapēlmasē ve bu ­alēĸma ­ēktēlarē 

ile karĸēlaĸtērēlmasē bir baĸka ­alēĸmanēn konusu olabileceĵi d¿ĸ¿n¿lmektedir. Yazarlarēn bu 

doĵrultudaki ­alēĸmalarē devam etmektedir. Ayrēca bu ­alēĸmada sadece sēcaklēk deĵiĸkeni 

incelenmiĸtir. Benzer bir ­alēĸmanēn yaĵēĸ deĵiĸkeni i­inde yapēlmasē bºlgenin ikliminin tayin 

edilebilmesine katkē saĵlayacaĵē d¿ĸ¿n¿lmektedir. 
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Özet 

 

Bu ­alēĸmada, T¿rkiye'de faaliyet gºsteren hazēr giyim markalarēnēn mevcut ¿r¿nlerinin yapay zek© ile 

tasarēmēnēn oluĸturulmasēndaki ger­eklik uyumu incelenmiĸtir. ¦r¿nler ­eĸitli veri bileĸenleriyle 

tanēmlanarak yapay zek©ya iĸlenmiĸ ve dijital gºrseller oluĸturulmuĸtur. Yapay zek© tarafēndan 

oluĸturulan bu gºrseller, markalarēn ger­ek ¿r¿n gºrselleriyle karĸēlaĸtērēlarak benzerlik oranlarē 

analiz edilmiĸtir. ¢alēĸma kapsamēnda, incelenen 12 adet markanēn internet sitelerinden 10 adet 

gömlek, 10 adet pantolon ve 10 adet elbise olmak ¿zere toplam 30 adet ¿r¿n se­ilmiĸtir. Yapay zek© 

destekli gºrsel oluĸturma i­in DALL-E Image Creator kullanēlmēĸtēr. ¦r¿n gºrselleri ve 

tanēmlamalarēnēn analizi i­in 5 bileĸenli veri seti hazērlanmēĸtēr. Veri seti kullanēlarak yapay zekâ 

tanēmlamasē beslenmiĸtir. Her ürün için Image Creator tarafēndan yapay zekâ algoritmalarēyla ürün 

dijital  tasarēmlarē elde edilmiĸtir. Gerçek ¿r¿n fotoĵrafē ve dijital  görsel karĸēlaĸtērēlarak benzerlik 

oranlarē hesaplanmēĸtēr. 30 adet ürün içerisinden %23,33ô¿n¿n benzerlik uyumu tamdēr ve uyumlu 

benzerlik oranēnēn ortalamasē %78,58 tespit edilmiĸtir. Sonu­ olarak elde edilen bulgular, yapay zek© 

teknolojilerinin ¿r¿n tasarēm s¿re­lerinde etkin kullanēm potansiyelini gºstermektedir. 

Anahtar Kelimeler: Yapay zek©, Giysi tasarēmē, Yapay zek© destekli tasarēm. 

 

GĶRĶķ 

G¿n¿m¿zde teknolojinin ilerlemesi, hazēr giyim end¿strisini dºn¿ĸt¿rmekte ve geleneksel tasarēm 

s¿re­lerini yeniden ĸekillendirmektedir. Bu dºn¿ĸ¿m¿n ºnemli bir par­asē da yapay zek© (Artificial 

Intelligence-AI) teknolojilerinin hazēr giyim d¿nyasēna entegrasyonudur. AI, hazēr giyim sektºr¿nde 

giysi tasarēmēndan üretim ve pazarlamaya kadar birçok alanda ­ēĵēr açan yenilikler sunmaktadēr 

(Yēldēran, 2022; Nadasbaĸ, 2020). AI destekli ­alēĸmalar hēzlanarak artmaktadēr. Hong etc. (2018), 

3D'den 2D'ye giysi tasarēmē yönteminin uygulanabilirliĵini doĵrulamak için, skolyoz fiziksel engelli 

kiĸiler için ºzelleĸtirilmiĸ bir giysi tasarlamaya yönelik bir uygulama ºrneĵi sunmuĸtur. Jelil (2018), AI  

tekniklerinin giysi imalatēnda uygulanmasēyla ilgili ­aĵdaĸ araĸtērma makalelerinin sistematik bir 

incelemesi sunmuĸtur. Qiu and Ma (2021), giysi tasarēmēnēn dijital modellenmesi ve akēllē giysi 

tasarēmēnēn ºrnek olay analizi karĸēlaĸtērmalē deney yöntemi kullanarak anlatmēĸtēr. Yan etc. (2021), AI  

teknolojisinin geliĸim trendi ve giyim tekstilleri i­in bilgisayar parametrelerinin oluĸturulmasē ile yerli 

ve yabancē giyim tekstillerinin geliĸimi, model durumu ve geliĸmiĸlik durumu ayrēntēlē olarak ele 

almēĸtēr. Noor etc. (2022), hazēr giyim end¿strisindeki AI uygulamalarēnēn kullanēmēnē ve AI 

teknolojilerinin uygulanmasēnda karĸēlaĸēlan sorunlarē araĸtērmēĸtēr. Kēlē­ and Ceylan (2024), k¿­¿k 

ºl­ekli iĸletmelerin ger­ekleĸtirdiĵi kiĸiye ºzel ¿retim kapsamēnda 3D sim¿lasyon yazēlēmlarēnēn moda 

ve tekstil sektºr¿nde kullanēmēnē araĸtērmēĸtēr. 

Bu ­alēĸmada, T¿rkiye'de faaliyet gºsteren hazēr giyim markalarēnēn ¿r¿nleri, ­eĸitli model veri 

bileĸenleriyle tanēmlanmēĸ ve bu tanēmlamalar AI algoritmalarēna iĸlenmiĸtir. AI tarafēndan 

oluĸturulan dijital görseller, markalarēn gerçek ürün görselleri ile karĸēlaĸtērēlmēĸ ve benzerlik oranlarē 

mailto:rumeysa.eren@marmara.edu.tr
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analiz edilmiĸtir. 

YAPAY ZEKĄ DESTEKLĶ GĶYSĶ TASARIMI 

Yapay zek© uygulamalarēnēn, g¿n¿m¿zde, giysi tasarēm alanēnda bir oluĸturma aracē olarak 

kullanēlmaya baĸlandēĵē gºr¿lmektedir. Oluĸturma s¿recini etkileyerek tasarēmda yeni bir estetik 

anlayēĸē ve yeni bir aktarēm dili geliĸtirmektedir, makine-tasarēmcē iĸbirlik­isi olarak ºnemli rol 

oynamaktadēr. Giysi tasarēmē i­in kullanēlan AI algoritmalarē, binlerce desen ve stil kombinasyonunu 

analiz edebilmekte ve en iyi seçenekleri önererek tasarēmcēlara ilham verebilmektedir. Böylece 

tasarēmcēlar daha nitelikli  ve daha fazla alternatiflere sahip tasarēmlar elde edebilmektedirler (Deveci, 

2022; Zhang, 2022). 

Giysi tasarēmēnda AI teknolojileri kullanēmē g¿n ge­tik­e geliĸerek artmaktadēr. Bing Image Creator, 

NVIDIA Dall -E, Adobe Sensei, CLO, Stitch Fix gibi bir­ok giysi tasarēmēnda kullanēlan AI 

programlarē bulunmaktadēr. Bu programlarēn her biri farklē ºzelliklere ve yeteneklere sahiptir ve 

tasarēmcēlarēn yaratēcēlēklarēnē desteklemekte ve s¿re­leri optimize etmektedir. 

MATERYAL VE YÖNTEM  

Materyal  

Bu ­alēĸmada, T¿rkiye'de faaliyet gºsteren hazēr giyim markalarēnēn mevcut ¿r¿nleri arasēndan se­ilen 

giysiler, gºrsel ¿retebilen bir AI uygulamasē kullanēlarak dijital olarak yeniden tasarlanmēĸtēr. 

Tasarlanan yapay gºrseller ile ger­ek dijital ¿r¿n gºrselleri arasēndaki ger­eklik uyumu incelenmiĸtir. 

Bu analiz, AI destekli tasarēmlarēn ger­eklik uyumunu belirlemeyi ama­lamaktadēr. 

¢alēĸma kapsamēnda, 12 adet markanēn internet siteleri incelenmiĸtir. Markalarēn internet sitelerinden 

10 adet gºmlek, 10 adet pantolon ve 10 adet elbise olmak ¿zere toplam 30 adet ¿r¿n se­ilmiĸtir. 6 adet 

erkek, 24 adet kadēn giysisi ¿zerinde ­alēĸēlmēĸtēr. 

Yöntem 

Yapay zek© destekli gºrsel oluĸturma i­in DALL-E Image Creator kullanēlmēĸtēr. ¢alēĸma iĸ akēĸē 

aĸaĵēdaki sēralamada ilerlemiĸtir. 

1. Hazēr giyim markalarēn web sitelerinden ¿r¿n koleksiyonlarē incelenmiĸtir. Basit ve detaylē model 

ºzellikleri olmak ¿zere ­eĸitli ¿r¿nler se­ilmiĸtir. 

2. Se­ilen ¿r¿nlerin gºrselleri ve ¿r¿n bilgileri detaylēca incelenerek analiz edilmiĸtir. Bu analiz 

doĵrultusunda ürün tanēmlamasēnē hazērlamak için; ürün ölçüsü, tasarēm detayē, kumaĸ detayē, aksesuar 

detayē, manken/arka plan olmak ¿zere 5 bileĸenli veri seti oluĸturulmuĸtur. 

3. Veri setleri kullanēlarak AI tanēmlamasē beslenmiĸtir. 

4. Her ürün için Türkçe olarak oluĸturulan veri seti tanēmlamalarē Image Creatorôa aktarēlarak ürün 

dijital yapay tasarēm gºrselleri elde edilmiĸtir. 

5. AI tarafēndan oluĸturulan gºrseller incelenerek ger­eĵe en uygun olan tasarēm gºrseli se­ilmiĸtir. 

6. Ger­ek ¿r¿n dijital gºrseli ve AI dijital gºrsel karĸēlaĸtērēlarak benzerlik oranlarē analiz edilmiĸtir 

ve yüzdesel olarak hesaplanmēĸtēr. 

BULGULAR  

30 adet ¿r¿n i­erisinden %23,33ô¿n¿n benzerlik uyumu tamdēr. Karĸēlaĸtērma sonucu, uyumlu 

benzerlik oranēnēn ortalamasē %78,58 olarak tespit edilmiĸtir (Tablo 1). 
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Tablo 1. Model tanēmla ifadeleri ve karĸēlaĸtērma bulgularē 
No Ürün türü  Ma rka  Cinsi yet  Model tanēmlama ifadeleri  Verilen gºr¿nt¿ sayēsē Karĸēlaĸtērma % 

    Ürün ölçüsü Tasarēm 

detayē 

Kumaĸ 

detayē 

Aksesuar 

detayē 

Manken ve 

Arka plan  

Ķyi Kötü Toplam Uyumlu Uyumsuz 

1 Pantolon Defact 

o 

Erkek Mom jean, düz 

paça 

Dizde yērtēk Mavi 

denim 

Fermuar, 

kemer halkasē, 

d¿ĵme 

Beyaz bir 

arka planda 

erkek manken 

26 94 120 100 0 

2 Pantolon Kot 

on 

Kadēn Kēsa d¿z pa­a, 

standart bel 

Kargo 

kapaklē cep, 

kare cepler 

Kargo 

denim, bej 

Beli fermuarlē 

ve d¿ĵmeli, 

kemer 

köprüsü 

Kahverengi 

renkli uzun 

sa­lē kēz, bej 

arka 

plan 

6 39 45 71,5 28,5 

3 Pantolon LC 

Wa ikik 

i 

Erkek Baggy fit, bol 

paça, uzun boy 

4 cepli Denim, 

mavi 

Fermuar, 

d¿ĵme, kemer 

halkasē 

Düz renkli bir 

duvarēn ºn¿nde 

duran erkek 

16 60 76 83,5 16,5 

4 Pantolon LT B Kadēn Uzun boy 

kargo, yüksek 

bel 

Önde 4 

kapaklē 

kargo cepli, 

2 

normal tane 

Denim, koyu 

mavi 

Beli fermuarlē 

ve d¿ĵmeli, 

kemer köprüsü 

Kahverengi 

renkli uzun 

sa­lē kadēn, 

beyaz arka plan 

2 38 40 71,5 28,5 

5 Pantolon Ma 

ngo 

Kadēn Wideleg, uzun 

boy, normal 

bel, geniĸ pa­a 

Dekorati f 

dikiĸli, 4 

cepli 

Denim, koyu 

mavi 

Beli fermuarlē 

ve d¿ĵmeli, 

kemer 

köprüsü 

Çekik gözlü, 

Asyalē, beyaz 

arka 

plan 

3 20 23 87 13 

6 Pantolon M 

&S 

Kadēn Skinny jean, 

bilek boy, 

yüksek bel 

Cep Lacivert 

denim 

Ceplerinin 

etrafēnda taĸ, 

fermuar, 

d¿ĵme, kemer 

köprüsü 

Gri bir perdenin 

önünde poz 

veren kadēn 

4 30 34 75 25 

7 Pantolon Ma 

vi 

Kadēn Wideleg, uzun 

boy, yüksel bel, 

geniĸ pa­a 

7 cepli 

(ceplerde n 

ikisi iç içe 

ge­miĸ 

Denim, 

mavi 

Beli fermuarlē 

ve d¿ĵmeli, 

kemer 

köprüsü 

Uzun sarē sa­lē 

kadēn, Beyaz 

arka plan 

21 99 120 62,5 37,5 

8 Pantolon Stra div 

ariu 

s 

Kadēn Balon kesim, 

orta bel, uzun 

boy 

Kuĸak 

kemerli, üç 

cepli 

Denim, 

lacivert 

Fermuar, 

d¿ĵme, kemer 

köprüsü 

Podyumda 

y¿r¿yen kadēn 

12 88 100 86 14 

9 Pantolon T& H Kadēn Mom jean, 

bilek boy 

4 cepli Denim, 

mavi 

Beli fermuarlē 

ve d¿ĵmeli, 

kemer 

köprüsü 

Beyaz arka 

plan 

14 8 22 100 0 

10 Pantolon Zar 

a 

Erkek Geniĸ pa­a, bol 

ve salaĸ 

Beli önden 

pilili  

Yün ve ipek 

karēĸēmlē 

2 ön cep, 

fermuar, 

d¿ĵme, 

kemer 

Podyumda 

yürüyen bir 

erkek 

22 32 54 100 0 

1 Gömlek Def act 

o 

Kadēn Fitted kalēp, 

crop gömlek, 

uzun kollu 

Gömlek 

yakalē, 

manĸetsi z 

Kadife D¿ĵme Esmer bir 

kadēn, gri 

tonlarē olan bir 

odada 

duruyor. 

2 12 14 86 14 

2 Gömlek Kot 

on 

Kadēn Uzun kollu Yakalē Puantiye li 

saten kumaĸ 

¥nde d¿ĵmeler Kahverengi 

sa­lē bir kadēn, 

a­ēk 

gri arka plan 

6 3 9 100 0 

3 Gömlek LC 

Wa ikik 

i 

Kadēn Uzun kollu Yakalē, boyu 

uzun 

Ekoseli 

Poplin 

kumaĸ 

¥nde d¿ĵmeler Sarē sa­lē bir 

kadēn, 

beyaz arka plan 

8 8 16 75 25 

4 Gömlek LT B Erkek Uzun kollu Cepsiz, 

yakalē, kol 

manĸetli, 

basit kapama 

%100 

pamuk 

D¿ĵme Sarē sa­lē erkek, 

beyaz arka plan 

39 32 71 100 0 

5 Gömlek Ma 

ngo 

Kadēn Uzun kollu Yakalē Keten, 

pembe 

¥nde d¿ĵmeler Sarē renkli kēsa 

sa­lē bir kadēn, 

beyaz arka 

plan 

3 0 3 100 0 

6 Gömlek M 

&S 

Kadēn Uzun kollu, 

relaxed fit, bol 

kesim 

Dikey 

çizgili, 

yakalē, kol 

manĸetli 

Pamuklu 

kumaĸ, 

beyaz 

üzerine 

kahveren 

gi çizgili 

D¿ĵme Kēsa sa­lē, eli 

cebinde beyaz 

bir duvarēn 

önünde poz 

veriyor 

8 29 37 83,5 16,5 

7 Gömlek Ma 

vi 

Kadēn Regular fit, 

normal kesim, 

uzun kollu 

Zebra 

desenli, 

yakalē, kol 

manĸetli, 

basit 

kapama 

Viskoz, 

zebra desenli 

D¿ĵme Kēsa 

kahverengi 

sa­lē kadēn, 

beyaz arka plan 

6 23 29 57 43 
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8 Gömlek Stra div 

ariu s 

Kadēn Uzun kollu Yakalē, arka 

kēsēmda roba 

Saten, 

lacivert- 

beyaz çizgili 

¥nde d¿ĵmeler Kahverengi 

renkli uzun 

sa­lē bir kadēn, 

beyaz arka plan 

5 7 12 62,5 32,5 

9 Gömlek T& H Erkek Arĸiv kesim, 

gömlek ceket 

Önde iki 

kapaklē cep 

yakalē kol 
manĸetli 

Dokulu 

pamuk 

kadife, yeĸil 

D¿ĵme Beyaz bir odada 

ayakta duruyor 

7 64 71 78 22 

10 Gömlek Zar 

a 

Erkek Kēsa kollu Erkek 

yaka 

Keten, bej Kahverengi 

sa­lē erkek, 

beyaz arka plan 

Önde d¿ĵmeli 5 28 33 87,5 12,5 

1 Elbise Ber shk 

a 

Kadēn Midi boy Ķnce askēlē, 

sērt dekolteli, 

sērtta 
yatay ip 

Polyester 

, leopar 

desen 

Ķp Siyah renkli 

kēsa sa­lē kadēn 

7 3 10 100 0 

2 Elbise Def act 

o 

Kadēn Mini boy Askēlē, kare 

yaka 

Polyester 

, zebra desen 

(pembe, 

turuncu, 

siyah, 

yeĸil renkler) 

Yok Kahverengi 

renkli sa­ē toplu 

bir kadēn, beyaz 

arka plan 

3 12 15 43 57 

3 Elbise Kot 

on 

Kadēn Midi boy, Gipe, 

askēlē, kare 

yaka 

Viskoz, 

kareli 

Yok Uzun sarē sa­lē 

kadēn, 
beyaz arka plan 

16 16 32 86 14 

4 Elbise LC 

Wa ikik 

i 

Kadēn Midi boy, 

yarēm kol 

Kare yaka, 

kol ucunda 
lastik 

Poplin 

kumaĸ, çiçek 
desenli 

Yok Bakēr renkli 

sa­lē kadēn, 
beyaz arka plan 

15 33 48 67 33 

5 Elbise LT B Kadēn Mini boy, 

kolsuz 
Gömlek 

yaka, üst 

beden 2 cep, 

çift zincirli 
dikiĸ 

Denim, a­ēk 

mavi 

D¿ĵme ve 

fermuar 
Sarēĸēn kēvērcēk 

sa­lē bir kadēn, 

beyaz arka plan 

10 19 29 67 33 

6 Elbise Mi u Mi  
u 
Kadēn Mini boy Kalēn askēlē, 

pilili  
elbise 

Yün Cep Cansēz 

manken 

24 70 94 56 44 

7 Elbise Ma 

ngo 
Kadēn Midi  boy, 

uzun kollu 
Çizgili, 

yuvarlak 

yaka 

Lastik 

örgülü 

Yok Siyah renkli 

kēsa sa­lē kadēn, 

beyaz arka plan 

6 34 40 50 50 

8 Elbise M 

&S 
Kadēn Uzun boy, uzun 

kollu 

Yakalē, 

manĸetli 

Viskoz, 

leopar 

desenli 

¥nde d¿ĵmeler Siyah sa­lē 

manken, beyaz 

arka 
plan 

12 34 46 67 33 

9 Elbise Stra div 

ariu s 

Kadēn Mini boy, 

yarēm kol 

Kare yaka, 

sērtēndan ip 

baĵlamal ē 

Pamuklu 

dokuma 

kumaĸ 

Yok Kahverengi 

sa­lē kadēn, 

beyaz arka plan 

19 4 23 75 25 

10 Elbise Zar 

a 
Kadēn Uzun kollu, 

kēsa boy 
ķortlu tulum 

elbise 

Poplin D¿ĵmeli, 

cepli 
Cansēz manken, 

beyaz arka 
plan 

22 12 34 80 20 

 

Cinsiyete gºre yapēlan karĸēlaĸtērma sonu­larēna gºre; erkek ¿r¿nlerinde uyumlu benzerlik oranē 

ortalamasē %91,5; kadēn ¿r¿nlerinde uyumlu benzerlik oranē ortalamasē %75,35 olarak hesaplanmēĸtēr. 

Kadēn giysilerindeki model detaylarēnēn daha fazla olmasē benzerliĵin azalmasēna neden olmaktadēr. 

ķekil 1ôde tam uyumluluk gºsteren erkek giysisi ºrnekleri verilmiĸtir; diz yērtēĵē ve yaka detaylarē 

ºzellikle vurgulanmēĸtēr. ķekil 2ôde tam uyumluluk gösteren kadēn giysisi örnekleri verilmiĸtir; yüksel 

bel detayē ve pa­a geniĸliĵi uyumu ile ºn pat detayēnēn uyumu vurgulanmēĸtēr. 
 

 
ķekil 1. Tam uyumlu erkek giysi örnekleri 
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ķekil 2. Tam uyumlu kadēn giysi örnekleri 

D¿z renklerde benzerlik oranē daha y¿ksektir. Bununla birlikte kumaĸ ¿zerinde bulunan efekt 

ºzelliĵinin net olarak kelimelerle kēsa ve ºz tanēmlamasē zor olduĵu i­in AI gºrselinde uyumsuzluk 

­ēkabilmektedir. Giysi ¿zerindeki model detaylarē arttēk­a AI tarafēndan oluĸturulan gºrsellerdeki 

benzerlikler d¿ĸmektedir. Bu duruma gºre, model detaylarēnēn tanēmlamasē tam olsa bile AI tarafēndan 

farklē algoritmalara dayalē gºrseller oluĸturulduĵu d¿ĸ¿n¿lmektedir. ķekil 3ôte yer alan Pantolon-3 

modelinde denim eskitme gºr¿nt¿s¿n¿n uyumsuzluĵu ve Pantolon-2 modelinde ekstra cep ve paça 

detayē uyumsuzluĵu dikkat ­ekmektedir. 

ķekil 3. AI görsellerideki uyumsuz detay örnekleri 

 
Desenli ürünlerde; desen stabilitesi, desen simetrisi ve renk daĵēlēmēndaki homojenlik benzerlik oranēnē 

etkilemektedir. ķekil 4ôte yer alan Gºmlek-2ôde saten kumaĸēn homojen daĵēlēm gºsteren puantiye 

detayēnēn uyum yüzdesi yüksek iken; Elbise-2 ve Gömlek-7 modellerin kumaĸ desenlerinin karmaĸēk 

ve detaylē gºr¿n¿m¿ karĸēsēnda AI gºrsellerinin uyum oranē azalmaktadēr. 
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ķekil 4. Desenli ürün örnekleri 
 

Çizgili, ekoseli desenler için üretilen görseller deĵiĸkenlik göstermektedir (ķekil 5). Bu kumaĸ detayēna 

sahip model tanēmlama veri setinde belirtilen ifadeler AI i­in genellikle yetersiz kaldēĵē tespit 

edilmiĸtir. Ger­ek ¿r¿n kumaĸ detayēndaki ­izgili veya ekoseli ifadesi yeterli olmamakta ve ­izgi 

kalēnlēĵē, ­izgiler arasē mesafe, kare boyutu, kareler arasē takip mesafesi gibi detaylarda hatalar 

gºzlenmiĸtir. Bu durum net olarak kelimelerle tanēmlanmasē anlamlē ve ºz olamayacaĵēndan AIônin bu 

konuda yetersiz kaldēĵē tespit edilmiĸtir. 

ķekil 5. Çizgili ve ekoseli desenli ürün örnekleri 

 
TARTIķMA VE SONU¢ 

Sonu­ olarak, elde edilen bulgular, AI teknolojilerinin ¿r¿n tasarēm s¿re­lerinde etkin kullanēm 

potansiyelinin artēlarēnē ve eksilerini gºstermektedir. Hazēr giyim sektºr¿n¿n geleceĵinde AI destekli 

uygulamalarēn tasarēmē ºnemli ºl­¿de etkilediĵi ve etkilemeye devam edeceĵi, tasarēmēn dijital 

ortamda yapay oluĸturulmasēnda kolaylēk saĵlayacaĵē a­ēktēr. Sonuç olarak, AI  teknolojisinin hazēr 

giyim sektºr¿ne ºzel detaylarē i­erecek ĸekilde geliĸtirilmesi estetik ve verimlilik a­ēsēndan olumlu 

geliĸmeleri saĵlayacaktēr. 
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Abstract 

 

Early diagnosis of diseases saves lives. For this purpose, it is aimed to diagnose facial stroke from 

feature data in stroke prediction data set in this study. This data set has instances having facial stroke 

and non-facial 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 unsuccessful. However, since the data set is an imbalanced data set, the results are 

unsuccessful. In order to solve this problem, resampling methods were used. 6 different oversampling 

methods as RandomOverSampler, SMOTE, SMOTE-Boost, SMOTE-Bagging, Adaptive Synthetic 

Sampling and Easy Ensemble Method are performed in the data set. But a 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 age. The 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 nerve (Baker, Robeny, Cruz, Bruhat, Iloreta, 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 

k-fold cross validation with the same dataset has been conducted (¥zer, Bayēr,  & Badem,  2021). 

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 (Gönül, Ulu, Bucak, & Bilir, 

2015). Another study used in face recognition applications focused on modeling and comparing the 

two basic methods of face recognition, appearance-based and feature-based 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 (Kekül, Bircan, & Arslan, 2018).  

There are various methods to solve the unbalanced data problem: resampling methods as over-
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sampling, sampling and under-sampling (Haixiang, Yijing, Shang, Mingyun, & Yuanyue, 2017; He, & 

Garcia, 2009.). Resampling methods are independent of the performed classifier (López, 2013; Lane, 

Clarke, & Hender, 2012). Various smote methods are used to balance the unbalanced data set (Jain, 

2020). New smote methods such as SMOTEïIPF are being developed to overcome noisy and 

borderline samples for resampling methods in imbalanced data (Saez, Luengo, & Herrera, 2015). A 

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, 2021). This dataset contains 5110 record instances, one class label 

and 11 features. These 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 status. Image 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 over-sampling. 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 non-heuristic 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, 2002). SMOTE 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, k-nearest nighbors (k-nearest 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  

SMOTE-Boost Method 

SMOTE-Boost 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 and time-consuming 

technique. 

SMOTE-Bagging Method 

SMOTE-Bagging 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 sub-sample 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 k-nearest 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 each sub-sample. 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 probability-based 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 non-linear problems affected by multiple 

variables. 

Decision Tree 

Decision Trees algorithm is one of the algorithms that can be classified as tree-based 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 nested if-else rule 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 hyper-parameter 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 sub-sets 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, pre-processing 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 project. Because Python 

language is innovative, flexible, easy to use and fast to access resources (Müller, & 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 RandomForest. In order to prevent unbalanced instance distribution, 

new samples are produced with different oversampling algorithms. Table1 shows prediction of facial 

stroke with 5 types supervised learning algorithms using together oversampling methods as 

RandomOversampler and SMOTE. Table2 shows prediction of facial stroke with 5 type algorithms 

using only RandomOversampler method. Table3 shows this prediction with 5 type algorithms using 

only SMOTE_Bagging method. Table4 shows this prediction with 5 type algorithms using only 

EasyEnsemble method. Table5 shows this prediction with 5 type algorithms using only SMOTE-Boost 

method. Table6 shows this prediction with 5 type algorithms using only ADASYN 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 

 

Table2: RandomOversampler 

 

 

 

 

 

 

 

 

 

 

 

 

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score 

BernoulliNB 
[[642 333] 

[401 569]] 
0,62262 0,62316 0,62262 0,62213 

KNN   
[[834 141] 

 [  0 970]] 
0,92751 0,93678 0,92751 0,92714 

SVM 
[[677 298] 

 [154 816]] 
0,76761 0,77370 0,76761 0,76637 

DecisionTree 
[[926  49] 

 [  0 970]] 
0,97481 0,97602 0,97481 0,97479 

RandomForest 
[[961  14] 

 [  0 970]] 
0,99280 0,99290 0,99280 0,99280 

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score 

BernoulliNB 
[[1444    0] 

 [  89    0]] 
0,94194 0,88726 0,94194 0,91378 

KNN   
[[1435    9] 

 [  88    1]] 
0,93673 0,89332 0,9367 0,91232 

SVM 
[[1444    0] 

 [  89    0]] 
0,94194 0,88726 0,94194 0,91378 

DecisionTree 
[[1370   74] 

 [  77   12]] 
0,9015 0,89992 0,9015 0,90078 

RandomForest 
[[1443    1] 

 [  89    0]] 
0,94129 0,88722 0,94129 0,91346 
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Table3: SMOTE_Bagging 

 
Table4: EasyEnsemble 

 

 

Table5: SMOTE_Boost 

 

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score 

BernoulliNB 

[[870 574] 

[ 51  38]] 

 

0.59230 0.06209 0.42697 0.10842 

KNN   

[[1173  271] 

[  44   45]] 

 

0.79452 0.14241 0.50562 0.22222 

SVM 

[[1036  408] 

[  23   66]] 

 

0.71885 0.13924 0.74157 0.23446 

DecisionTree 

[[1309  135] 

[  67   22]] 

 

0.86823 0.14013 0.24719 0.17886 

RandomForest 
[[1370   74] 

[  75   14]] 
0.90280 0.15909 0.15730 0.15819 

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score 

BernoulliNB 
[[870 574] 

 [ 51  38]] 
0,59230 0.06205 0.41936 0.10810 

KNN   
[[1173 271] 

 [ 44   45]] 
0,79452 0.16883 0.62903 0.26621 

SVM 
[[1036 408] 

 [  23   66]] 
0,71885 0.77419 0.77419 0.25065 

DecisionTree 
[[1302142] 

 [  65   24]] 
0,86497 0.08571 0.09677 0.09090 

RandomForest 
[[1370 74] 

 [  77   12]] 
0,90150 

0.12 

 
0.14516 0.13139 

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score 

BernoulliNB 
[[1262  182] 

 [  55   34]] 

0,84540 0,91175 0,84540 0,87403 

KNN   
[[977 467] 

 [ 17  72]] 

0,68428 0,93359 0,68428 0,76826 

SVM 
[[997 447] 

 [ 19  70]] 

0,69602 0,93219 0,69602 0,77692 

DecisionTree 
[[1079  365] 

 [  25   64]] 

0,745597 0,92928 0,74560 0,81212 

RandomForest 
[[1033  411] 

 [  16   73]] 

0,721462 0,93633 0,72147 0,79540 
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Table 6: ADASYN 

 

Conclusion 

In this study, a application of supervised learning algorithm that performs the early detection of facial 

stroke in the most accurate way is developed. 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 making. However, 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 score. RandomOversampler and SMOTE methods together 

successfully tackled an unbalanced problem.  

References 

Baker, T. S., Robeny, J., Cruz, D., Bruhat, A., Iloreta, A. M., Costa, A., & Oxley, T. J. (2021). 

Stimulating the facial nerve to treat ischemic stroke: a systematic review. Frontiers in 

Neurology, 12, 753182. 

Batista, G. E., Prati, R. C., & Monard, M. C. (2004). A study of the behavior of several methods for 

balancing machine learning training data. ACM SIGKDD Explorations Newsletter, 6(1), 20-29. 

Breiman, L. (1996). Bagging predictors. Machine learning, 24(2), 123-140. 

Chawla, N. V., Bowyer, K. W., Hall, L. O., & Kegelmeyer, W. P. (2002). SMOTE: Synthetic Minority 

Over-sampling Technique. Journal of Artificial Intelligence Research, 16, 321-357. 

Chawla, N. V., Japkowicz, N., & Kotcz, A. (2004). Editorial: Special issue on learning from 

imbalanced data sets. ACM SIGKDD Explorations Newsletter, 6(1), 1-6. 

Fedesoriano Data Scientist at Kaggle, Stroke Prediction Dataset, 2021. 

https://www.kaggle.com/datasets/fedesoriano/stroke-prediction-dataset Date of access:10.10.2023. 

Freund, Y., & Schapire, R. E. (1996). Experiments with a new boosting algorithm. In ICML (pp. 148-

156). 

Gemci, F. (2022). Detection of Remote Homology in Proteins by Machine Learning Algorithms 

[Doktora Tezi]. ¢ukurova ¦niversitesi, Fen ve Uygulamalē Bilimler Enstit¿s¿, Elektrik ve 

Elektronik M¿hendisliĵi Anabilim Dalē. 

Gºn¿l, Y., Ulu, ķ., Bucak, A., & Bilir, A. (2015). Yapay sinir aĵlarē ve klinik araĸtērmalarda 

kullanēmē. Genel Tēp Dergisi, 2015, 25, 104-111. 

Haixiang, G., Yijing, L., Shang, J., Mingyun, G., & Yuanyue, H. (2017). Learning from class-

imbalanced data: Review of methods and applications. Expert Systems with Applications, 73, 220-

239. 

He, H., & Garcia, E. A. (2009). Learning from imbalanced data. IEEE Transactions on knowledge and 

 

Algorithm Confusion Matrix Accuracy Precision Recall F1 Score 

BernoulliNB 
[[1444 0] 

[ 89 0]] 
0.94194 0 0 0 

KNN   
[[1127  317] 

[  40   49]] 
0.76712 0.13 0.55 0.215 

SVM 
[[1444 0] 

[ 89 0]] 
0.94194 0 0 0.215 

DecisionTree 
[[1373  72] 

[  77   12]] 
0.90345 0.144 0.134 0.139 

RandomForest 
[[1443  1] 

[  89   0]] 
0.94129 0 0 0 

https://www.kaggle.com/datasets/fedesoriano/stroke-prediction-dataset


International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024   

194 

 

 

data engineering, 21(9), 1263-1284. 

He, H., Bai, Y., Garcia, E. A., & Li, S. (2008). ADASYN: Adaptive synthetic sampling approach for 

imbalanced learning. In Proceedings of the International Joint Conference on Neural Networks 

(IJCNN).  

Jain, A. (2020). Overcoming Class Imbalance using SMOTE Techniques. Analytics Vidhya. 

Kek¿l, H., Bircan, H., & Arslan, H. (2018, 20 Haziran). Y¿z Tanēma Uygulamalarēnda ¥zy¿zler ve 

Yapay Sinir Aĵlarēnēn Karĸēlaĸtērēlmasē [Comparison of Eigen Faces and Artificial Neural 

Networks in Face Recognition]. International Journal of Management Information Systems and 

Computer Science, 2018, 2(1), 51-59. 

Lane, P. C., Clarke, D., & Hender, P. (2012). On developing robust models for favourability analysis: 

Model choice, feature sets and imbalanced data. Decision Support Systems, 53(4), 712-718. 

Liu, X. Y., Wu, J., & Zhou, Z. H. (2009). Exploratory undersampling for class-imbalance learning. 

IEEE Transactions on Systems, Man, and Cybernetics, Part B (Cybernetics), 39(2), 539-550. 

Liu, Y., & Issac, B. (2012). SMOTEBoost using classification and regression trees. In International 

Conference on Machine Learning and Data Mining in Pattern Recognition (pp. 389-403). Springer, 

Berlin, Heidelberg. 

Müller, A. C., & Guido, S. (2016). Introduction to Machine Learning with Python: A Guide for Data 

Scientists. O'Reilly Media. 

¥zer, O., Bayēr, S., & Badem, H. (2021). Makine ¥ĵrenmesi Yºntemlerinin Fel­ Riskinin 

Belirlenmesinde Performansē: Karĸēlaĸtērmalē bir ¢alēĸma [The Performance of Machine Learning 

Methods in Determining Stroke Risk: A Comparative Study]. Journal of Computer Science, IDAP-

2021(Special Issue), 274-287.   

Saez, J. A., Luengo, J., & Herrera, F. (2015). SMOTE-IPF: Addressing the noisy and borderline 

examples problem in imbalanced classification by a re-sampling method with filtering. Information 

Sciences, 291, 184-203. 

Seiffert, C., Khoshgoftaar, T. M., Van Hulse, J., & Napolitano, A. (2010). Rusboost: A hybrid 

approach to alleviating class imbalance. IEEE Transactions on Systems, Man, and Cybernetics-Part 

A: Systems and Humans, 40(1), 185-197. 

Conflict of Interest 

The authors have declared that there is no conflict of interest. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Congress on Information Technologies in Medicine, Pharmacy, 

Agriculture, Food, Forestry, Environment and Engineering (INFTEC - 2024)  

Tokat - Türkiye, May 08-10, 2024   

195 

 

 

Yenilenebilir Enerji Kadastrosu: Altēnĸehir Mahallesi G¿neĸ Kadastrosu ¥rneĵi 

 

Baki ERGÜL1*, Reha Metin ALKAN 2 

 

1 Ķstanbul Teknik ¦niversitesi, Lisans¿st¿ Eĵitim Enstit¿s¿, Geomatik M¿hendisliĵi Y¿ksek Lisans 

Programē, 34469, Ķstanbul, T¿rkiye 

2 Ķstanbul Teknik ¦niversitesi, Ķnĸaat Fak¿ltesi, Geomatik M¿hendisliĵi Bºl¿m¿, 34469, Ķstanbul, 

Türkiye 

 

*Sorumlu yazar e-mail: ergul21@itu.edu.tr 
 

 

Özet 

 
Sanayi devrimi ve ardēndan gelen k¿reselleĸme s¿reciyle birlikte enerji ihtiyacē katlanarak artmēĸtēr. 

Bu artēĸēn karĸēlanmasē i­in fosil yakētlara yºnelme, enerji ¿retiminde ºnemli bir rol oynamēĸtēr. 

Ancak, fosil yakētlarēn kullanēmēyla ortaya ­ēkan ­evresel sorunlar ve kaynaklarēn t¿kenme riski, 

yenilenebilir enerji kaynaklarēnēn kullanēlmasē gerekliliĵini ortaya koymuĸtur. Fosil yakētlarēn 

kullanēmē sērasēnda atmosfere salēnan sera gazlarē, iklim deĵiĸikliĵi ve ­evresel bozulmalar gibi 

d¿nyamēz i­in ciddi sorunlara yol a­mēĸtēr. Bu sorunlar geri dºn¿lemez noktalara gitme tehlikesi 

taĸēmaktadēr. Bu nedenle kadastro sistemlerinin yenilenebilir enerji politikalarēyla entegre edilmesi 

gerekliliĵi ortaya ­ēkmaktadēr. Bu ­alēĸmada bu kapsamda bir uygulama yapēlmēĸtēr. Bunun i­in 

Ķstanbul ili Baĸakĸehir il­esi Altēnĸehir mahallesindeki binalarēn ­atēlarēnda solar radyasyon deĵerleri 

hesaplanēp, g¿neĸ enerji sistemlerinin kurulmasē durumunda elde edilecek enerji deĵerleri 

hesaplanmēĸtēr. Bu t¿r ­alēĸmalar neticesinde yapēlarēn (ve arsa/arazilerin) enerji potansiyelleri ile 

m¿lkiyet iliĸkisinin kurulmasē sayesinde, yenilenebilir enerjinin kullanēmē konusunda farkēndalēk 

oluĸturularak, fosil yakētlara alternatif kullanēmlarē saĵlanacak, ayrēca ¦lkemizin enerji 

politikalarēnēn daha s¿rd¿r¿lebilir bir ĸekilde hayata ge­irilmesi de saĵlanacaktēr. 

Anahtar Kelimeler: G¿neĸ Kadastrosu, Yenilenebilir Enerji, Yenilenebilir Enerji Kadastrosu, 

Mülkiyet 

 

Abstract 

 

The requirement for energy has grown incrementally since the industrial revolution and the 

globalization movement. The generation of energy has been significantly impacted by the use of fossil 

fuels to satify this rise. But the usage of renewable energy sources is now 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 the Altēnĸehir area of the Baĸakĸehir district of Istanbul 

province. By linking building (and land) energy potential to ownership, these studies will ensure a 

more sustainable execution of our nationôs energy policy, raise public awareness of the usage of 

renewable energy, and provide an alternative to fossil fuels. 

Keywords: G¿neĸ Kadastrosu, Yenilenebilir Enerji, Yenilenebilir Enerji Kadastrosu, M¿lkiyet. 
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GĶRĶķ 

Enerji, bir sistemin iĸ yapabilmesi i­in gerekli kapasite olup soyut bir kavram olarak nitelendirilebilir. 

Sanayi devriminden sonra insanoĵlunun seri imalata ge­mesiyle enerji ihtiyacē, buna baĵlē olarak fosil 

yakētlara olan baĵēmlēlēk da artmēĸtēr. Ancak fosil yakētlar atmosfere sera gazē yaydēĵēndan dolayē 

iklim deĵiĸimi ve k¿resel ēsēnma sorunlarē ortaya ­ēkmaktadēr. Bu soruna raĵmen n¿fus yoĵunluĵunun 

artēĸē ve enerji ihtiyacē sebepleriyle t¿ketim hēzla artmēĸtēr. Bazē ¿lkeler bu enerji kaynaĵēna sahip 

olduĵundan ekonomik a­ēdan refaha kavuĸmuĸtur. Buna karĸēn fosil yakētlara sahip olmayan ¿lkeler 

i­inse enerji ihtiyacē dēĸa baĵēmlēlēĵa dºn¿ĸm¿ĸ ve ithalatlarēnda b¿y¿k bir pay tutmaya baĸlamēĸtēr. 

T¿rkiye de bu ¿lkelerden birisidir. Bu konuda muhtelif tedbirler almak adēna pek ­ok ­alēĸmalarēn 

yapēldēĵē gºr¿lmektedir. Bu ­er­evede 1972 yēlēnda fosil yakētlarēn t¿ketiminden kaynaklē sorunlarēn 

tartēĸēldēĵē Ķnsan ve ¢evre Konferansē ger­ekleĸtirilmiĸtir. Rio Konferansē'yla ºnemli temeller atēlmēĸ 

ve ºnemli adēmlar atēlan Paris Anlaĸmasē ile konuyla ilgili ­alēĸmalar devam etmiĸtir. Paris 

Anlaĸmasē'na katēlan ¿lkeler sēcaklēk artēĸēnē 2100 yēlēna kadar 1,5 ÁC'nin altēna d¿ĸ¿rme taahh¿d¿nde 

bulunmuĸlardēr. Aynē zamanda farkēndalēĵē artan ¿lkeler ortak d¿ĸ¿nce tarzēnda farklē kararlar almēĸ ve 

yenilenebilir enerji kaynaklarēna yönelme üzerine politika ve teĸvikler geliĸtirmiĸlerdir. Bu çerçevede 

baĸta g¿neĸ olmak üzere rüzgâr, su, biyogaz, gel-git ve dalga gibi çevre dostu yenilenebilir enerji 

kaynaklarēna da yºnelmiĸlerdir. Yatērēmlarēn yenilenebilir enerji kaynaklarēna ­evrilmesiyle fosil 

yakētlara olan baĵēmlēlēk azalmēĸ hem enerji verimliliĵi artēĸēna hem de ­evresel etkileri minimize 

etmeye yºnelik hedefler belirlenmiĸtir. Bu ama­la bazē ¿lkeler halkēn ve yatērēmcēlarēn bilin­lenmesi, 

teĸviklerle destek olunmasē ve yapēlan ­alēĸmalarēn tek bir sistemde toplanmasē i­in yenilenebilir enerji 

kadastrolarē oluĸturmaya baĸlamēĸlardēr. Bu ­alēĸmada, yenilenebilir enerji kaynaklarēndan biri olan 

g¿neĸ enerjisinin potansiyeli belirlenmiĸ, T¿rkiyeôde bir Enerji Kadastrosu sisteminin 

oluĸturulabilmesi i­in bazē ºnerilerde bulunulmuĸtur. 

ENERJĶ KADASTROSU 

Kadastro kelimesi dilimize Fransēzca terim olan ǌcadastre  kavramēndan ge­miĸtir. Kadastro, 

g¿n¿m¿zde kullanēlan geniĸ anlamēyla, ºzel ve t¿zel kiĸilere ait taĸēnmaz mallarēn m¿lkiyet durumunu 

belirlemek amacēyla kullanēlan kapsamlē bir sistemdir. Bu sistem, taĸēnmaz mallarēn coĵrafi konumu, 

sēnērlarē, y¿zºl­¿m¿ ve ekonomik deĵerleri gibi detaylarē tespit etmek i­in tasarlanmēĸtēr. Genellikle 

devlet erki tarafēndan y¿r¿t¿len bu s¿re­, toprak kullanēmē ve m¿lkiyeti konusunda g¿venilir veriler 

saĵlayarak planlama ve yºnetim s¿re­lerinde ºnemli bir rol oynamaktadēr (Yaĸayan ve diĵ., 2011). 

¦lkelerin enerji talebini karĸēlayacak uygun bir enerji politikasēnēn oluĸturulmasē ve bunun ­evre 

politikalarēyla eĸg¿d¿m i­erisinde y¿r¿t¿lmesi, dengeli bir enerji ¿retim ve ­evre korumasē saĵlanmasē 

b¿y¿k ºnem taĸēr. Enerji politikalarēnēn toplumsal maliyetleri de gºz ºn¿nde bulundurarak enerji 

piyasasēnēn doĵru adēmlar atmasē ºnem arz eder. Temiz enerjiye olan talep ve yatērēmlar artar ve 

s¿rd¿r¿lebilirlik hedeflerine daha etkin bir ĸekilde ulaĸēlabilir. Bu hedeflere ulaĸabilmek i­in, yapēlan 

­alēĸmalarēn entegre bir altyapē içinde oluĸturulmasē ve gelecekte ortaya ­ēkabilecek önemli sorunlara 

karĸē ĸimdiden hazēr olunmasē gereklidir. Bu nedenle, devletin bu s¿reci d¿zenleyici bir rolle 

yºnlendirmesi olduk­a ºnemlidir. Bu d¿zenlemeler, farklē alanlarda yapēlan ­alēĸmalarēn birbirleriyle 

uyumlu ve entegre bir ĸekilde ilerlemesini saĵlayarak m¿lkiyet sorunlarē gibi potansiyel problemlerin 

ºnceden ­ºz¿me kavuĸturulmasēna yardēmcē olur (¥ymen, 2020). 

Bu ­er­evede yenilenebilir enerji kaynaklarēnēn s¿rd¿r¿lebilir bir yapēda ele alēnarak yºnetilmesinde, 

bir enerji kadastrosu sisteminin oluĸturulmasē ºnemli bir rol oynayacaktēr. Bu t¿r sistemlerin temel 

amacē, coĵrafi yapēlarēn özelliklerini kullanarak bir bölgedeki yenilenebilir enerji potansiyelinin 

belirlenmesi, aynē zamanda mevcut kurulu projelerin takibinin yapēlmasē ve farklē projeler arasēnda 

entegrasyonunu saĵlayarak bºlgesel enerji dºn¿ĸ¿m projelerinin etkin bir ĸekilde yºnetilmesine katkē 

saĵlamasēdēr. Bu kapsamda, enerji kadastrosunun amacē; mevcut yenilenebilir enerji tesislerinin 
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performansēnē izleyerek verimliliklerini artērmak, yeni projelerin planlanmasē ve uygun yerleĸimlerin 

belirlenmesi i­in stratejik bilgi saĵlamak, farklē enerji kaynaklarēnēn optimal bir ĸekilde entegre 

edilmesini ve bºlgedeki enerji t¿ketimini dengelemek olacaktēr. Bu s¿re­, ­evresel etkileri minimize 

ederek s¿rd¿r¿lebilirlik ilkesine uygun bir enerji altyapēsēnēn oluĸturulmasēna da katkē saĵlamaktadēr 

(Bofu et al., 2014; ķahin ve ķiĸman, 1999). 

Bunlarēn i­erisinde ­alēĸmada ele alēnan G¿neĸ Kadastrosu sistemi, g¿neĸ enerjisi potansiyelinin 

coĵrafi konuma baĵlē olarak belirlenmesinde kritik  bir rol oynayacaktēr. Böyle bir kadastro sistemi, 

yapē/arsa/arazi gibi taĸēnmazlarēn yenilenebilir enerji potansiyellerinin parsel bazlē belirlenerek kayēt 

altēna alēnmasēnē saĵlayacaktēr. M¿lkiyet ile iliĸkilendirilen bir enerji sistemi sayesinde sadece 

taĸēnmazlarēn yenilenebilir enerji kaynaklarē a­ēsēndan (g¿neĸ enerjisi, rüzgar enerjisi, su enerjisi, 

jeotermal enerjisi, biyokütle enerjisi, gel-git ve dalga enerjisi vb.) potansiyelleri belirlenip 

kaydedilmekle kalēnmayacak, oluĸturulan envanter ile kaynaklarēn en y¿ksek verimle kullanēlabilmesi, 

etkin bir enerji yºnetimi de saĵlanabilecektir (ķahin, 2021). Bºyle bir sistem aynē zamanda yapēlarēn 

kendi enerji gereksinimlerinin ne kadarlēk bir kēsmēnēn karĸēlanabileceĵine dair verileri de ortaya 

koyarken, bitmez t¿kenmez bu kaynaĵa dayalē bir enerji politikasēnēn hayata ge­irilmesinde de hayati 

bir rol oynayacaktēr. Diĵer yandan coĵrafi konuma dayalē olarak kurulacak enerji-mülkiyet iliĸkisi, bu 

kaynakta yasal bir hak tesisini saĵlayarak, detaylē ve resmi bir kayēt yapēlmasēnē da saĵlayacaktēr. 

G¿neĸ Kadastrosu, sadece g¿neĸ enerji potansiyelinin belirlenmesine deĵil; verimli ĸekilde 

yºnetilmesine, s¿rd¿r¿lebilir bir yapēda deĵerlendirilmesine (kullanēlmasēna) ve muhtelif enerji 

politikalarēnēn belirlenmesine de hi­ ĸ¿phesiz katkē saĵlayacaktēr. 

UYGULAMA  

Mevcut alternatif enerji kaynaklarēndan en ºne ­ēkanlarēndan birisi olan g¿neĸ enerji potansiyelinin 

belirlenip, bir ñG¿neĸ Kadastrosuò sisteminin oluĸturulmasē i­in mikro ºl­ekte bir uygulama 

ger­ekleĸtirilmiĸtir. Bu kapsamda yapēlan ­alēĸmalar ana hatlarēyla aĸaĵēda paylaĸēlmēĸtēr. 

Alan Analizi  

Sayēsal y¿zey modeli kullanēlarak, ºncelikle binalarēn ­atēlarēndaki g¿neĸ radyasyonu deĵerleri 

hesaplanmēĸtēr. Belirli bir noktada veya bºlgede solar radyasyon deĵerinin doĵru bir ĸekilde 

hesaplanabilmesi i­in, ºncelikle o bºlgenin g¿neĸ ve gºky¿z¿ haritalarēnēn ­ēkarēlmasē gerekmektedir. 

G¿neĸ ve gºky¿z¿ haritalarēnēn ­ēkartēlabilmesi i­in, hemisferik projeksiyon kullanēlēr. G¿neĸ'ten 

gelen radyasyonun bir kēsmē atmosfer etkisiyle veya bulutlara çarparak uzaya geri döner. Bir kēsmē da 

atmosferde daĵēlēr veya emilir. Bir kēsmē ise doĵrudan yery¿z¿ne ulaĸēr. Bu nedenle, yery¿z¿ne ulaĸan 

g¿neĸ radyasyonu, doĵrudan radyasyon ve dif¿z (yaygēn) radyasyon olarak ikiye ayrēlēr. Atmosferik 

etkilerin yanē sēra, yeryüzündeki topografik engeller de g¿neĸ radyasyonunun yeryüzüne ulaĸmasēnda 

önemli bir rol oynar. Bu engellerin hesaba katēlmasē için, hemisferik projeksiyon kullanēlarak balēk 

gözü kamera a­ēsēyla yery¿z¿nden gºky¿z¿ne bakēlarak engeller tespit edilir. Ķlk olarak, ēĸēnlarēn 

ulaĸtēklarē noktalara geliĸ a­ēlarē dikkate alēnēr. Bu aĸamada, her bir nokta i­in (DEM verisiyle temsil 

edilen) gºky¿z¿ne daĵēnēk ve rastgele ēĸēnlar gönderilir ve yukarēya bakan bir yarēm küresel gºr¿ĸ alanē 

her yönde en büyük engel a­ēsēnē belirler (ķekil 1). Bu yöntemle ufuk a­ēlarē tespit edilir. Diĵer yönlere 

yönelik ufuk a­ēlarē ise enterpolasyon ile belirlenir (Fu, 2000). Bu ĸekilde hem topografik engeller hem 

de dif¿z ve doĵrudan gelen g¿neĸ ēĸēnlarēnēn bir temsili oluĸturulur. 
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ķekil 1. DEM verisinden oluĸturulan ēĸēnlar ve Hemisferik Projeksiyonu ­ēktē verisi (ESRI, 2024) 

G¿neĸ haritasē oluĸturmanēn ilk adēmē, belirli bir zaman aralēĵēnda g¿neĸin konumunu hesaplamaktēr. 

Bu hesaplama, g¿neĸin y¿kseklik a­ēsē ve yatay a­ē (azimut a­ēsē) gibi parametreleri i­erir. Bu a­ēlar, 

enlem, yēlēn g¿n¿ ve g¿n¿n saati gibi faktºrlere baĵlē olarak astronomik form¿ller kullanēlarak 

hesaplanēr. 

Sonrasēnda, her saat baĸē olacak ĸekilde aylēk periyotlarla g¿neĸin konumunu gösteren sektörler 

tanēmlanēr ve 6 aylēk s¿re­ler i­in haritalar oluĸturulur. Bu harita, pikseller veya h¿crelerden oluĸan bir 

raster formunda temsil edilir. Her h¿cre, o zaman diliminde sektºrden gelen g¿neĸ ēĸēnēmēnē gºsterir. 

Ķki g¿neĸ haritasē oluĸturulur: biri kēĸ g¿neĸ dºnemini, diĵeri yaz g¿neĸ dºnemini temsil eder (ķekil 2). 

Her piksel için iliĸkili zaman süresi, azimut ve zenit a­ēlarē hesaplanēr ve hemisferik koordinat 

sisteminde tanēmlanēr. Bu ĸekilde her piksele bir tanēmlama numarasē atanēr (Fu, 2000). 

 

ķekil 2. Altē aylēk g¿neĸ haritalarē ve gºky¿z¿ haritasē (Fu and Rich, 2000) 

Gºky¿z¿ haritalarē, zenit ve azimut a­ēlarēna gºre bºlgelere ayrēlarak daĵēlmēĸ g¿neĸ ēĸēnēmēnēn 

kaynaklarēnē tanēmlar. Her bölgeye benzersiz bir tanēmlayēcē atanēr ve merkezindeki zenit ve azimut 

a­ēlarē belirlenir. Daĵēlmēĸ g¿neĸ ēĸēnēmē, atmosferik bileĸenlerin sa­ēlmasē sonucu oluĸur ve her bºlge 

i­in bu a­ēlara gºre hesaplamalar yapēlēr. Bu hesaplamalar, g¿neĸin farklē a­ēlardaki konumunu ve 

daĵēlmēĸ ēĸēnēmēn kaynaklarēnē belirler. Her gºky¿z¿ bºlgesi, yarēm saatlik ve aylēk aralēklarla g¿neĸin 

konumunu gºsterir (ķekil 2) (Fu and Rich, 2000). 

Gºr¿ĸ alanē ēzgarasē, g¿neĸ haritasē ve gökyüzü haritasē ēzgaralarēyla ºrt¿ĸerek radyasyon 

hesaplamalarēnda kullanēlēr. Bu ēzgaralar, her bir gºky¿z¿ yºn¿nden gelen daĵēlmēĸ ve doĵrudan 

ēĸēnēmē hesaplamak i­in kullanēlēr. Her sektºrdeki gºr¿lebilir gºky¿z¿ alanē oranē, engelsiz h¿cre 

sayēsēnēn o sektºrdeki toplam h¿cre sayēsēna bºl¿nmesiyle belirlenir. Ayrēca, kēsmen engellenmiĸ 

gºky¿z¿ sektºrleri i­in de hesaplama yapēlēr. Bu s¿re­, farklē yºnlerden alēnan radyasyonun etkilerini 

gºrsel olarak temsil eder ve engellenmiĸ bºlgeleri belirleyerek g¿neĸ enerjisi sistemleri gibi 

uygulamalarda radyasyon daĵēlēmēnēn daha doĵru bir ĸekilde anlaĸēlmasēna ve tasarēmlarēn optimize 

edilmesine yardēmcē olur (Fu, 2000). 
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¢alēĸma kapsamēnda yapēlan bu hesaplamalar g¿nl¿k zaman dilimleri i­inde, saatlik olarak yapēlmēĸtēr. 

G¿nl¿k hesaplamalar, aylēk zaman dilimlerinde ortalama alēnarak deĵerlendirilmiĸtir. Bu aylēk 

ortalama sonu­larēnēn ortalamasē alēnarak yēllēk solar radyasyon deĵeri elde edilmiĸtir. Altēnĸehir 

mahallesinde bulunup, ­alēĸma kapsamēna alēnan binalarēn ­atēlarēna yēllēk olarak d¿ĸen solar 

radyasyon deĵerleri hesaplanmēĸ ve ķekil 3'te verilmiĸtir. 

 

 
 

ķekil 3. Solar radyasyon haritasē 

¢alēĸma bºlgesi olarak se­ilen bºlgedeki t¿m binalarēn ­atēlarēndan elde edilebilecek solar radyasyon 

deĵerleri hesaplanmēĸ olmakla birlikte, g¿neĸ enerji sistemlerinin kurulabilmesi için önerilen yeterli 

koĸullarē saĵlamayanlarēn belirlenmesi ve veri setinden ­ēkarēlmasē gereklidir. 

 

Panel Eĵimi Belirleme 

G¿neĸ panellerinin doĵru konumlandērēlmasē, g¿neĸ enerjisi sistemlerinin verimliliĵi a­ēsēndan kritik 

bir adēmdēr. Kuzey yarēm k¿rede yer alan T¿rkiye'de, genel olarak g¿neĸ panelleri g¿neye bakacak 

ĸekilde yerleĸtirilir. Bu konumlandērma g¿neĸ ēĸēnlarēnē maksimum d¿zeyde toplamalarēnē saĵlar. 

T¿rkiye'deki sabit a­ēlē g¿neĸ paneli kurulumlarēnda yaygēn olarak kullanēlan eĵim hesaplama 

formülü; 

ὖὖὖὖίίὖὖὖὖ ὙὙøίίάάίί° =  ὙὙίίὖὖὖὖάά ὼὼ 0,87 +  3,1 

baĵēntēsē ile verilmektedir. Bu baĵēntēya gºre ºrneĵin, Baĸakĸehir il­esinin ortalama enlem deĵeri 

41,0837°K olarak alēndēĵēnda, panel eĵimi yaklaĸēk olarak 38,8° olarak hesaplanmaktadēr. Ancak, 
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­alēĸma kapsamēnda maksimum panel eĵimi 38,8° olmasēna raĵmen, ­atē eĵiminin 45Áôye kadar verimli 

olabileceĵi deĵerlendirilerek, ­atē eĵimi i­in sēnēr deĵer olarak 45Á deĵeri kabul edilmiĸtir. Bu sēnēr 

deĵerinden daha y¿ksek eĵime sahip olan alanlar için bir eĵim haritasē ­ēkartēlmēĸ ve bu bölgeler 

uygulama dēĸē bērakēlmēĸtēr (ķekil 4). 

 

 

ķekil 4. Altēnĸehir mahallesi eĵim haritasē 

Solar Radyasyon Deĵerleri 

G¿neĸ enerjisi sistemlerinin etkin bir ĸekilde ­alēĸabilmesi için yēllēk solar radyasyonun belirli bir 

seviyenin ¿zerinde olmasē gerekmektedir. ¢alēĸma kapsamēnda ­atē alanlarēnēn yēllēk solar radyasyon 

deĵerinin 850 kWh'ēn altēna d¿ĸmemesi gerektiĵi bir kriter olarak kabul edilmiĸ bu deĵerin altēnda 

kalan ­atē alanlarēnda g¿neĸ enerjisi sistemlerinin verimli bir ĸekilde ­alēĸamayacaĵē deĵerlendirilerek, 

uygulama kapsamēndan ­ēkarēlmēĸtēr. 

Bakē Yºn¿ Deĵerlendirmesi 

Y¿zeylerin G¿neĸ'e bakēĸ kēsmē veya G¿neĸ ēĸēnlarēnē alēĸ yºn¿ olarak ifade edilebilen bakē deĵeri, 

g¿neĸ enerjisi sistemlerinin performansēnē doĵrudan etkileyen ºnemli bir faktºrd¿r. Yukarēda da ifade 

edildiĵi ¿zere T¿rkiye Kuzey yarēm k¿rede yer aldēĵē i­in, g¿neye bakan y¿zeyler daha fazla g¿neĸ 

ēĸēĵē almakta ve buna baĵlē olarak da tercih edilmektedir. Bu tercih, g¿neĸ enerjisi sistemlerinin 

maksimum verimlilikle ­alēĸabilmesini saĵlamak amacēyla yapēlmaktadēr. Zira g¿neĸ ēĸēnlarēnēn dik bir 

a­ēyla alēnmasē, daha fazla enerji üretimini ve dolayēsēyla sistemlerin performansēnē artēracaktēr. Bu 

­er­evede ­alēĸma bºlgesine ait bir bakē haritasē hazērlanmēĸ (ķekil 5) ve yeterlilik kriterini saĵlamayan 

veriler, deĵerlendirme dēĸē bērakēlmēĸtēr. 












































































































































































































































































































































































































































































































































































