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Onsoz / Preface

Editor’den...

Sevgili Adli Bilimciler,

Polis Akademisi Bagkanligi himayesin-
de, Adli Bilimler Enstitiisii tarafindan
yilda iki say1 olacak sekilde yayin haya-
tina baglayan ve Adli Bilimler alaninda
uzman akademisyenlerin birbirinden
degerli aragtirma makalelerini ve der-
lemelerini siz degerli arastirmacilar ve
okurlarla bulusturan Adli Bilimler ve
Sug Arastirmalan Dergisi; Adli Bilimler
alanminda calisan tiim profesyonelleri ve
bilimsel calismalarim bir araya getirme
amaci ile yayimlanmakta olan uluslara-
rasi siireli yayin yapan bir dergi olarak
yayin hayatina devam etmektedir. 2020
yilinin Haziran ayinda sizlere ulagtirmis
oldugumuz 2. sayisinda bes derleme
yazi bulunmaktadir. Alaninda uzman
akademisyenlerin kaleme aldig1, biyo-
lojik 6rneklerde ve ila¢c nobetlerinde
yeni psikoaktif maddelerin aninda be-
lirlenmesi icin analitik araclar, Cin’deki
parcalanma davalan ile ilgili karakte-
ristik analizleri, adli analizlerde metot
validasyonu, Covid-19 siirecinde e-im-
za sahteciligi, adli yangin incelemeleri
gibi birbirinden degerli bu derlemeleri
sizlerle bulusturan Adli Bilimler ve Sug
Aragtirmalart Dergimiz, Adli Bilimler
alanindaki tiim gelismelere destek ver-
meyi siirdiirmeye de devam etmektedir.

From the Editor-in-Chief...

Dear Forensic Scientists,

Under the auspices of the Turkish
National Police Academy, the Tur-
kish Journal of Forensic Sciences and
Crime Studies, which is published
twice a year by the Institute of Foren-
sic Sciences, brings together valuable
articles and reviews from academics
and professionals specialized in the
field of Forensic Sciences; it is an in-
ternational periodical published with
the aim of bringing together all the
professionals working in the field of
forensic sciences and their scientific
studies.

In the second issue of June 2020,
there are five reviews those written
by academicians who are experts in
their fields; Forensic Sciences that
bring you valuable compilations such
as analytical tools for instant identifi-
cation of new psychoactive substan-
ces in biological samples and drug
seizures, characteristic analysis of
fragmentation cases in China, method
validation in forensic analysis, e-sig-
nature forgery in Covid-19 process,
forensic fire investigations, Turkish
Journal of Criminal Studies continu-
es to support all developments in the
field of Forensic Sciences.



Adli Bilimler ve Su¢ Arastirmalari Dergisi

Bu sayida paylasilan bilgilerden
edinilecek kazamimlarin; suglu tespiti,
su¢ aydinlatilmasi, yeni fikir ve {iriin-
lerin iiretilmesinde fayda saglayacagini
diisiiniiyor ve gelecek sayilarimizda da
siz degerli bilim insanlarina adli bi-
limlerle ilgili bilimsel gelismeleri ve
aragtirma sonuglarini aktarmaya devam
edecegimizi temenni ediyorum.

Covid Pandemisi tiim diinyada etki-
li olurken siz degerli okurlarimiza ulas-
masi icin ¢ok degerli katkilarini sunan
akdemisyenlerimiz ve hakem siirecin-
de destek veren akademisyenlerimize
ayrica derginin her asamasinda bizlere
destek veren Polis Akademisi persone-
line tesekkiir ediyor, mevcut sayida yer
alan calismalarin Adli Bilimler literatii-
riine katki yapacagin diigiiniiyorum.

Bir sonraki sayimizda yeniden bu-
lusmak dilegiyle, bilimsel giinler dile-
rim.

Prof. Dr. Aybiike A. TURAN

The gains from the information sha-
red in this issue; I think that it will be be-
neficial in detecting criminals, clarifying
crime, producing new ideas and produ-
cts, and I hope that we will continue to
convey the scientific developments and
research results related to forensic scien-
ce to our esteemed scientists in our futu-
re issues.

While Covid Pandemic is effective
all over the World, I would like to thank
the valuable academicians who contri-
buted to this issue and who support us in
the referee process, as well as the staff
of the Turkish National Police Academy
who support us at every stage of the Tur-
kish Journal of Forensic Sciences and
Crime Studies, and I think that the stu-
dies in the current issue will contribute
to the Forensic Sciences literature.

Hope to see you again in the next is-
sue, I wish you scientific days.



Turkish Journal of Forensic Science and Crime Studies

ISSN: 2687-3397
Year: 2, Volume: 2, Issue: 1, June 2020 p.3-7 Article Type: Research Article
Received Date: 17/01/2020 Accepted Date: 21/02/2020

Analytical Tools for Instant Determination of New Psychoactive
Substances in Biological Samples and Drug Seizures

Ilkka Ojanpera”

Abstract: Identification and quantification of new drugs and metabolites
without possessing the required reference standards is a challenge. Althou-
gh reference standards may be available from commercial, governmental
and international sources, their delivery time is lengthy, ranging from seve-
ral weeks to several months. In this paper, some analytical tools are descri-
bed that are probably helpful in the combat against NPS on an international
level.
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Introduction

According to the United Nations Office on Drugs and Crime (UNODC) the se-
verity and complexity of world drug situation is increasing. Opioids continue to
cause the most harm, accounting for two-thirds of the deaths attributed to drug use
disorders. In recent years, hundreds of new psychoactive substances (NPS) have
been synthesized. Synthetic opioids, especially fentanyl analogues have become
the second most important NPS group after stimulants reported for the first time
(United Nations, 2019).

Limited access to reference standards for NPS delays the analysis of these
compounds by conventional methods that rely on the use of certified reference
standards. However, there has been an increasing interest for fast determination
of NPS in biological samples and in seized material. NPS are of interest in cau-
se-of-death determination due to the potential toxicity of the drugs. Analyses of
new illicit drugs are also often asked by prosecutors, since possession of a small
amount of these substances can be sufficient for a prosecution for a serious nar-
cotics offence.

Identification

Today, the tools for routine drug identification include Fourier transform infra-
red and Raman spectroscopy for seized samples, while gas chromatography —
mass spectrometry (GC-MS) and liquid chromatography — triple quadrupole mass
spectrometry (LC-MS/MS) are feasible for both seized materials and biological
samples. Increased identification power can be obtained from high resolution —
high mass accuracy techniques, such as quadrupole time-of-flight (QTOFMS) or
Orbitrap MS. Efficient data-independent acquisition methods can now be explo-
ited together with extensive inter-laboratory spectral libraries. Nuclear magnetic
resonance (NMR) spectrometry is the ultimate tool for structure elucidation of
previously unknown chemicals.

The performance of QTOFMS is usually similar or better than those of the
nominal mass-based methods that rely on selected reaction monitoring or produ-
ct ion spectrum library search. In our laboratory, we have found LC-QTOFMS
an especially attractive technique for comprehensive drug screening in terms of
scope, sensitivity and reliability of identification. The procedure for biological
samples involves solid-phase extraction, including both acidic/neutral and basic
fractions, followed by LC separation on a reversed phase column, positive ion
electron spray ionization, and data-independent acquisition. The instrumentati-
on is based on Bruker Daltonics maXis Impact HR-QTOFMS technology with
simultaneous acquisition of MS and broad band collision induced fragmentation
(bbCID). Compound identification is based on post-targeted database search with
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preset reporting criteria for mass accuracy, isotopic pattern match, retention time
and abundance criteria for qualifier ions (Sundstrom vd., 2017: 41, 623-630.).
The scope of the method comprises conventional drugs of abuse, various classes
of NPS, such as synthetic cannabinoids, opioids and cathinones, and commonly
abused prescription drugs such as tramadol and pregabalin. The in-house database
now consists of more than 1000 entries, while international databases are also
available for searching.

An example of the capabilities of LC-QTOFMS is the emergence of the
new synthetic opioid U-47.700 on the illicit drug market a few years ago. Af-
ter incorporating the substance into the urine LC-QTOFMS screening used in
post-mortem toxicology, U-47.700 was detected in 10 autopsy cases within routi-
ne case work. The data-independent acquisition of the original screening allowed
for retrospective re-analysis of the full-scan data without re-running any samples,
and consequently two more U-47.700 cases were revealed from the preceding
year (Kriikku, vd., 2019, ss. 85-88).

Quantification

Quantification without reference standards remains mostly unfeasible by the con-
ventional analytical armoury. However, L.C coupled to nitrogen chemilumines-
cence detection (CLND) can be used with a single external nitrogenous calibrant
to quantify nitrogen-containing compounds of known molecular formula, based
on the detector’s equimolar response to nitrogen. As approximately 90% of drugs
contain nitrogen, the N-equimolar response of this detector enables facile quan-
tification of both traditional illicit drugs and NPS using a single secondary stan-
dard, such as caffeine, for calibration. The LC-NCD approach is feasible with
seized drugs but it is less applicable to bioanalysis due to the limited sensitivity
and rather slow data acquisition capacity of the detector, requiring high sample
volumes and sufficiently broad LC peaks, respectively.

LC-CLND (PAC Antek 8060) is especially useful in the analysis of solid and
liquid samples of seized drug material using a very simple sample preparation
procedure (Rasanen, 2019, s. 305). As an example, seized samples previously
shown to contain ocfentanil, furanylfentanyl, carfentanil, 4-fluorobutyrylfentanyl
or 2-fluorofentanyl were quantified. For sample preparation, a quantity of 10—
20 mg of the seized material was dissolved in 0.1% formic acid (FA): methanol
(MeOH) 9:1 v/v to obtain a solution of 10 mg/mL of seized material. This solution
was analyzed directly in case of low-content samples or diluted proportionally to
obtain a solution of 1.0 mg/mL of seized material for LC-CLND analysis. The
method’s expanded uncertainty of measurement was <20%. The purity of seized
samples ranged 1.4 — 2.6% for ocfentanil, 0.08 — 100% for furanylfentanyl, and
0.052 — 0.092% for carfentanil. Some samples were mixtures of two different
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synthetic opioid derivatives or contained an opioid derivative together with other
drugs. Concentrations of the synthetic opioid derivatives in the liquid samples
ranged 0.057 — 16 mg/ml.

Simultaneous Identification and Quantification

Due to the challenges of using LC-CLND in bioanalysis, an integrated platform
for simultaneous identification and quantification of drugs has been developed
in our laboratory. The concept takes advantage of the recently introduced GC-at-
mospheric pressure chemical ionization (APCI) - interfacing to QTOFMS. In
this approach, the GC flow is divided in appropriate proportions between Agilent
6540 UHD QTOFMS analyzer and Agilent 255 Nitrogen Chemiluminescence
Detector (NCD). Identification is based on high-resolution accurate-mass spectra
and quantification relies on the N-equimolar response by NCD. The GC-APCI ion
source allows soft ionization following the choice of highly abundant protonated
molecules ([M+H]") as precursor ions, in contrast to the extensive fragmentation
often found in traditional electron ionization GC-MS spectra. The Sievers-type of
NCD detector, on the other hand, allows higher sensitivity and acquisition frequ-
ency than what could be obtained by the LC-CLND.

As an example of this approach, a method was developed for quantitative es-
timation of 38 illicit psychostimulants in blood (Mesihd4, vd., 2019). Quantifica-
tion relied on the NCD’s N-equimolar response to nitrogen, using amphetamine,
3,4-methylenedioxymethamphetamine (MDMA) and methylenedioxypyrovale-
rone as external calibrators for prim-, sec- and tert- amines, respectively. The
mean between-day accuracy at the limit of quantification was as high as 93.5%,
as compared with theoretical values.

Conclusions

This work shows how high resolution mass spectrometric and chemiluminescence
detection methods can be applied to the rapid analysis of biological samples and
seized materials without an immediate access to actual reference substances. Dis-
semination of new methodology in drug analysis as well as broader international
co-operation are key factors in uncovering illicit drugs within forensic sciences.
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Abstract: Reliable analytical data is an essential requisite for accurate in-
terpretation of toxicological findings in the forensic science. If the analyti-
cal data is not reliable, it may lead to wrong legal processes for the defen-
dant or the wrong treatment of the patient. Therefore, analytical methods
to be used in forensic science require careful method development and
validation. Method validation is the most important and key element in
establishing reference methods and evaluating the ability of a laboratory to
produce reliable analytical data. Newly developed or routine used analyti-
cal methods must validate according to the standard guidelines. Analytical
method validation should include several performance factors such as: Se-
lectivity, specificity, accuracy, precision, linearity, range, limit of detection
(LOD), limit of quantification (LOQ), stability, ruggedness, and robustness
etc.

Key words: Analytical methods, forensic science, criminal analysis, vali-
dation, determination, performance characteristics.
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Introduction

The Role of Analytical Methods in Forensic Science

Forensic science focuses on providing useful and result-oriented information and
answering critical “who/what” questions for criminal justice system through the
process that starts from crime scene and ends at court (Roux, 2012; Morgan, 2017,
ss. 455-459).

Forensic analysis refers to a thorough investigation for detecting and deter-
mining the reasons and consequences of a security incident or violation of rules
of the organization or country. The term of forensic science describes a multidis-
ciplinary field that includes physics, chemistry, biology, computer science etc and
helps to resolve questions of law. It has become an important part of the judicial
system because it uses a wide range of sciences (United Nations Office on Drugs
and Crime, 2009). It is responsibility of forensic scientists to work in cooperation
with law enforcement officials and crime scene investigators in order to analyze
physical evidences chemically and physically.

They utilize complex instruments, scientific and mathematical principles, and
reference literature to analyze evidence for identifying both class and individual
characteristics.

The essential principles and techniques of forensic studies are based on the
natural sciences particularly in the areas of DNA and trace evidence. The forensic
studies involve a multi-disciplinary approach that covers everything from biolog-
ical methods to analytical chemistry techniques.

Analytical methods can be used to identify and quantify of drugs, poisons and/
or their metabolites in biological fluids or tissues. For example; various chromato-
graphic methods are employed for doping analysis in order to determine prohib-
ited substances such as anabolic agents and stimulants from biological samples
belonging to athletes (Rivier, 2003, ss. 69—82). When taking into consideration
criminal investigations it can be seen that not only biological samples but also
synthetic samples like cosmetic products or gunpowder can be the subject of anal-
ysis for forensic science (Burleson vd., 2009, ss. 4679-4683; Chophi vd., 2019).
In scientific work, unreliable results could lead to false interpretations, and to
unwarranted conclusions. If such errors are not obvious, they may stay undetected
during a scientific study or case investigation. The basis for high quality data is
reliable analytical methods. So, new analytical methods require careful method
development and validation (Peters ve Maurer, 2002, ss. 1-9).

When the literature is examined it can be seen that there are numerous studies
on the development and validation of analytical methods for forensic analysis.
They focus on the determination of different compounds ranging from explosives
(Koeberg vd., 2014, ss. 3-21; Barron ve Gilchrist, 2014, ss. 27-54), pesticides,
(Gongalves, 2017, ss. 8-13). drugs (Verplaetse ve Tytgat, 2012, ss. 136—145; Te-

10



B. Dogan Topal, S. I. Kaya, S. A. Ozkan: Analytical Method Validation in Forensic Assay

rada vd., 2013, ss. 95-99), to gunshot residue (Gallidabino vd., 2019, ss. 1-14).
In order to achieve a more sensitive and selective analysis there are studies based
on the combination of chromatographic and spectrometric methods such as;
Direct Immersion Solid-Phase Micro Extraction (DI-SPME)/ Liquid Chroma-
tography-Time of Flight Mass Spectrometry (LC-TOFMS) (Majda vd., 2019),
LC- quadrupole-time-of-flight mass spectrometry (QTOF-MS) (Grapp, 2018,
ss. 63-73), gas chromatography (GC)/MS (Terada vd., 2013, ss. 95-99) and ion
chromatography-high resolution mass spectrometry (IC-HRMS) (Gallidabino
vd., 2019, ss. 1-14).

Aside from the analyses with research purposes; in order to assist criminal
investigations and analyze evidential samples there are crime laboratories also
known as forensic laboratories which are led by governments (Encylcopedia
Britannica, 2019; Emniyet Genel Miidiirliigii Kriminal Daire Baskanligi, 2019).
They investigate a wide variety of compounds such as narcotics, explosives, in-
flammable matters, fire residues and gunshot residues by using thin layer chroma-
tography, gas chromatography, LC, high performance liquid chromatography and
MS [17]. (Emniyet Genel Miidiirliigii Kriminal Daire Bagkanligi, 2019).

The Importance of Method Validation in Forensic Science

In 2009, after the report on the state of forensic science of National Academy of
Sciences was published, the validation term has become an important topic in
both the forensic science community and the legal community (Academy vd.,
2009).

Validation of an analytical method provide that the results of an analysis are
reliable, accurate, consistent and perhaps more significantly that there is a degree
of confidence in the results (Krull ve Swartz, 1999, ss. 1067-1080).

If an analytical method will be applied in any laboratory; revalidation or va-
lidation processes should be carried out in order to ensure the appropriateness of
the method with the analyst or the laboratory media.

In revalidation process, verification involves fewer experimental processes
than full validation. Any method newly introduced into a laboratory should well
validated and documented. All analysts who will use the validated sensitive anal-
ytical methods, they must receive adequate training. Validation of analytical pro-
cedures requires that qualified and calibrated instruments, documented methods,
reliable reference standards, qualified analysts and sample integrity (Ermer vd.,
2005; Riley ve Rosanske, 1996).

In all scientific analysis methods, it is inevitable that human, device or equip-
ment related errors will occur but on the other hand the rate of the errors deter-
mines the validity and reliability of the method (Murrie vd., 2019. Since the data
obtained from forensic analyses is directly related to legal results, the error of the
analysis becomes critical and cannot be tolerated (Chophi vd., 2019). For this rea-

11
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son; in forensic science in the analysis of the evidence samples such as biological
fluids, narcotics and other drugs, DNA and fingerprints etc. the validity and reli-
ability of the analysis method gain a particular importance (Rawtani, vd., 2019).

When the results of a forensic analysis are presented to court the suitability,
validity and reliability of the analytical method must be demonstrated even so;
the judges may ask for additional information and expert opinion (Gruber vd.,
2018, ss. 292-301). For example in the United States of America there are speci-
fic standards for error rates of the method by the United States Supreme Court in
environmental forensics (Gruber vd., 2018, ss. 292-301).

The Parameters of Methods Validation

Before explaining the analy tical parameters of method validation it is important
to understand that the validation process depends on the characteristics of the
analytical methods; hence a validation process can be carried out considering the
intended use of the method without checking all parameters which will be exp-
lained in details (Ozkan vd., 2017). In addition to these, it is possible to classify
validation in three groups:

The first one is full validation, which is necessary if subject of analysis is a
new compound or it is the first application of the method. The other one is partial
validation that is carried out if there is a modification in the method, for example
change of an instrument, process or matrix. The last one is cross validation and it
is required in case of use of two or more analytical methods (Ozkan vd., 2017). At
least the following validation parameters; selectivity, linearity, stability, accuracy,
precision (repeatability, intermediate precision) and the lower limit of quantifica-
tion (LLOQ) should be evaluated for quantitative bioanalytical processes. Addi-
tional parameters that can be relevant include limit of detection (LOD), recovery,
reproducibility, and ruggedness. They should give in an accordance and discuss
in an effort to prevent their misguided utilization and ensure scientific correctness
and consistency among publications (Ermer vd., 2005; Riley ve Rosanske, 1996;
Q2B Validation of Analytical Procedures, Taylor, 1983).

For the validation process of analytical methods should follow the characteris-
tics included in the International Conference on Harmonization (ICH) guideline
or European Pharmacopeia (EP), Japan Pharmacopeia (JP), and the United States
Pharmacopeia (USP) or Food and Drug Administration (FDA) guidelines (Ermer
vd., 2005; Riley ve Rosanske, 1996; Q2B Validation of Analytical Procedures,
General Chapters). Moreover; there are available guidelines that provide guidan-
ce for all methods by International Union of Pure and Applied Chemistry (IU-
PAC), Eurachem, Association of Official Analytical Chemists (AOAC), Food and
Agriculture Organization (FAO) International Atomic Energy Agency (IAEA),
European Medicines Agency (EMA) and World Health Organization (WHO)
(Barnett, 2013).
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Selectivity

Validation process usually starts with the evaluation of selectivity and this para-
meter is related with the reliability of the method. It is the ability of an analytical
method to clearly quantify the analytes in the presence of other component in the
sample. Potential interfering substances in a biological matrix include endoge-
nous matrix components, metabolites, and decomposition products. For selecti-
vity, analyses of blank samples of the biological matrix such as plasma, urine
should be obtained from at least six sources. For interference, each blank sample
should be tested. The selectivity should be ensured at the lower limit of quantifi-
cation (LLOQ) (Dogan-Topal, 2019, ss. 116-123).

Accuracy (Trueness)

The accuracy, according to ICH Q2, is a measure of the closeness of agreement
between the value of the results of analysis and the accepted reference value.
Accuracy determined by replicate analysis of samples containing known amounts
of the analyte. Minimum three concentrations in the range of expected concentra-
tions is recommended (Quality Control (QC) samples; lower limit of quantitation
(LLOQ), low, medium, high). It should be measured using a minimum of five
analysis per concentration. Accuracy is the combination of random and syste-
matic error. According to ISO (International Organization for Standardization),
accuracy depends on error and it is quantitatively expressed as BIAS. It usually
express as a percentage.

During the process of an analytical method various errors may occur and af-
fect the measurement results as well as the validation parameters. Gross errors
are the most important type of errors and they can result with the cancellation of
the analysis (Riley ve Rosanske, 1996). The reasons of gross errors can originate
from instrumental problems or sample contamination/loss. Systematic errors can
be related to reagents, instruments or analysts and they cause wrong results with
faulty accuracy calculations. Random errors are types of errors that cannot be eli-
minated. Reasons of random errors are related with the uncontrollable variables
of analysis conditions (Riley ve Rosanske, 1996).

Recovery studies which are used to determine the accuracy, are related with
the extraction of the analyte from a biological matrix and the value which is ob-
tained as the percentage of the analyte detected in the sample must be as much as
close to 100% (Gonzélez ve Alonso, 2020, ss. 115-134). In order to acquire an
efficient validation study; the same concentration value should be used for preci-
sion, accuracy and recovery. Additionally calculating matrix effect and recovery
simultaneously can increase efficiency (Gonzélez ve Alonso, 2020, ss. 115-134).

Accuracy expresses the closeness between the average value of a series of me-
asurements (¥;) and a reference value p._. It is determined by a bias, relative bias
or recovery together with their confidence intervals:
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Bias =X, — 1,

Xi —Hr

Hr

RelativeBias(%) =100 x

Recovery(%) =100 x X _100- RelativeBias(%)

T

The mean value should be within 15% of the actual value for three levels QC
samples except at LLOQ. Accuracy can be determined in different ways;

i- Using Appropriate Certified Reference Material:

The most appropriate method is to use a certified reference material to calculate
the accuracy. But, in commercial industry, generally no certified reference ma-
terials are available for newly synthesized compounds. In biological fluids, the
National Institute of Standards and Technology contains certified reference mate-
rials for drugs of abuse, but these cover a wide range of substances. The purity of
reference material should be high as possible. The purification and characterizati-
on of the selected reference material should clarify by mass spectrometry, IR and
spectrophotometry, etc.

ii- Spiking A Blank Matrix with Known Concentrations of Compound:

When the method is used to determine an analyte in a blank matrix media such
as forensic samples or pharmaceutical dosage forms, the method of spiking with
known concentrations of the pure compound can be used. For this method, chara-
cterized and pure known standard compound is required. When certified reference
materials are not available or the matrix media is not known, a blank matrix me-
dia can be spiked with a known concentration of pure compound. At least three
different levels (QC samples, low, medium, high levels) of concentrations of pure
compounds should be added to a blank matrix media. At each level, five repeated
experiments should be realized.

iii- Standard Addition of the Compound to the Matrix Media:

In forensic analysis, standard addition method could be utilized when matrix
components or blank are not available. In this technique, a known amount of
the pure compound should be added to the matrix media at various amounts. In
this method, the sample matrix media contains the pure compound that analysed
initially. Then, the same method is used to analyze the spiked amount of the pure
compound. The difference between the spiked amount value and the measured
amount owing to the spiking is a measure of the bias of the analytical procedure.
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iv- Comparison with Results Using Another Validated And Already
Published or Reference Method:

In order to assess the accuracy of the used method; it is useful to compare the
acquired results with another validated or published or pharmacopoeia method
as a reference. The accurate and precise reference method should be selected. If
the pharmacopoeia method is available, it should be used primarily as a reference
method for comparison. If not, the reference method may be chosen in the already
published literature method or obtained from the pharmaceutical industry. The
chosen reference method should be applied to the determination of the pure com-
pound in forensic sample and pharmaceutical dosage forms.

Matrix Effect

Matrix effect is a validation parameter which is mostly related to MS analyses and
it is described as “the changes and effects in the response of the measured analyte
in the presence of compounds other than the analyte in the matrix” [32]. It is re-
ally important to evaluate matrix effect because even if there are not any visible
interferences with other compounds there can be increased or decreased responses
due to matrix effect. This parameter is quantified as the ratio of the peak response
of analyte in the presence to the absence of the matrix ions (matrix factor (MF)).
The acceptable MF value is between 0.8 and 1.2 while the ideal is 1.0 (Gonzdlez
ve Alonso, 2020, ss. 115-134).

Precision

The precision is directly related with the random errors of an analytical method. It
represents the closeness of every measures of an analyte when the procedures are
applied repeatedly. Precision usually expressed as a variance, standard deviation,
or Relative Standard Deviation (RSD) of the replicate analysis. It can be determi-
ned at each concentration level should not exceed 15.0%.

Precision can be considered at three levels and it can be called as; repeatabi-
lity, intermediate precision, reproducibility.

i-Repeatability:

It is the lowest level degree of precision. It is also known as intra-assay precision
which is obtained under the same method, the same operating conditions over a
short time period. Repeatability should be determined in three separate runs of 6
replicates each for QC samples. The RSD value of repeatability should not exceed
1%. For determination of an impurity or trace amount assay, this value should not
exceed 5.0%.
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ii-Intermediate precision:

Intermediate precision can also be called as between-day, between-run or inter
assay precision. The intermediate precision is obtained by within laboratory varia-
tions such as different stock solutions, different days, and different buffer solution
etc. It indicates the total random error of the under different conditions that can be
occurred during the routine application of the analytical method. The RSD value
of intermediate precision should not exceed 2.0%. For determination of an impu-
rity or trace amount assay, this value should not exceed 5.0%.

iii-Reproducibility:

The reproducibility can be called the precision between laboratories which is
obtained by the same method under various conditions such as analysts, labo-
ratories, equipment. The conditions can be utilized to obtain analytical results
independent of each other consisting of the use of a set of analytical methods
on a same sample, reagents and materials etc by different analysts with different
apparatus, and materials in different laboratories. The RSD value of repeatability
should not exceed 2.0%. For determination of an impurity or trace amount assay,
this value should not exceed 10.0%.

Linearity and Range

ICH defines linearity of an analytical procedure as its ability to obtain test results
that are directly proportional to the concentration of analyte in the sample. The
calibration curves or response functions describes the relationship between con-
centration of analytes and the detector signal. This relationship can be any straight
line or even not at all a straight line (quadratic, sigmoidal, exponential,...). The
linearity criterion concerns the relationship between concentration values of the
validation standards supposed to be known and concentration values obtained
from the application of the analytical procedure to these validation standards. The
range is defined by ICH as the interval from the upper to the lower concentration
of analyte in the sample for which it has been showed that the analytical technique
has an acceptable level of precision, accuracy and linearity. The concentration
range should cover the target amount in the forensic sample or pharmaceutical
dosage forms to be measured. For the linearity and range studies, standard solu-
tions should be prepared at least five various concentrations (25, 50, 75, 100 and
150% of target concentration). At each level, three individually prepared replicate
measurements should be analyzed. After experimental part, the mean, standard
deviation, and RSD were calculated for each concentration. Plot concentration
(x-axis) versus response from instrument (y-axis) for each concentration is drawn
and calculate the regression equation with correlation coefficient (r) (or determi-
nation coefficient (r%)). The acceptance value of r (or %) should be > 0.999 for five
concentration levels.
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The valid analytical range of the method is that range of concentrations, which
pass the linearity, precision and trueness and hence accuracy criteria.

Lower Limit of Quantification (LLOQ)

The lowest standard on the calibration curve should be accepted as the limit of
quantification. The analyte response at the lower limit of quantification should be
at five times the instrument response compared to blank response. The response
should be discrete and reproducible with a precision of 20% and accuracy of 80-
120% (Dogan-Topal vd., 2019, ss. 116-123).

Limit of Detection (LOD)

The LOD would be the lowest analyte concentration analyte concentration that
can be detected and identified with a given degree of uncertainly. In general, the
LOD is taken as the lowest concentration of an analyte in a sample that can be
detected but not necessarily quantified as an exact value. It is a validation para-
meter for limit tests. The LOD is also defined as the lowest concentration that can
be distinguished from the background noise with a certain degree of confidence.
The LOD can be confused with the sensitivity of the method. The sensitivity is the
slope of the calibration curve. The LOD is not a robust or rugged parameter and
can be affected by minor changes in the analytical method such as temperature,
supporting electrolyte, pH, matrix effects, instrumental conditions etc.

Limit of Quantification (LOQ)

LOQ is described as the determined lowest quantitative analyte amount in a samp-
le with accuracy and precision in an individual analytical process by ICH. LOQ
value may be calculated as the lowest concentration of the calibration as well as
lower than the lowest concentration of calibration range.

Similar to LOD, LOQ can be obtained in three different ways;
i- Based on visual LOQ inspection: In visual inspection, LOQ is determined by
the analytical method of samples with known concentrations of analyte and by
establishing the minimum level at which the analyte can be quantitated with ac-
ceptable accuracy and precision.
ii- Based on Signal-to-Noise Ratio: Signal-to-Noise Ratio (S/N) method, there
should be a baseline noise from the instrument. In this method, the LOQ is the
minimum measurement concentration at which the analyte can be reliably quan-
tified for a S/N of 10:1.
iii- Based on the Standard deviation of the response: In this method, LOD can be
calculated by 3.3xSS/m where SS is the standard deviation m is the slope of the
related calibration curve. LOQ can be calculated by 10xSS/m.

The estimate of standard deviation can be obtained by several approaches whi-
ch are given as follows:
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1- The magnitude of blank response is measured by analyzing an appropriate
number of blank and the standard deviation is calculated from the obtained respon-
ses. Usually between 3 and 6 measurements are required for this calculation.

2- The standard deviation of the regression line (slope) can be used as “ss (0)”.

3- The standard deviation of the intercept of the regression line can be used as
“ss (0)”.

4- The lowest calibration standard solution which produces a current response
corresponding to the working analyte should be measured and appropriate num-
ber of times (usually between three and six). The obtained standard deviation is
used in the above equation as “ss (0)” for the calculation of LOD.

Another alternative way for practically assessing the LOD and LOQ is:

LOD=x+3.0

LOQ=x+10.0

where x and o are the arithmetic mean and the standard deviation, respecti-
vely. o0 is obtained from a set of blank measurements containing no analyte. In this
way, at least ten independent blank measurements should be evaluated.

Robustness

As a short description, the robustness is related to intra-laboratory influences.
According to ICH, the robustness expresses the ability of the method to stay unaf-
fected by small and intentional changes, in the method, such as pH, ionic strength,
temperature, percentage of organic solvent, injection volume etc. Any critical fa-
ctors can be anticipated and controlled to ensure that the conditions of analytical
method will fall within an undisturbed range. The acquired results of robustness
study evaluate the reliability and quality of the validated method.

Ruggedness

The ruggedness include the ability of the method to stay unaffected by change
of operational conditions between laboratories and from analyst to analyst. The
ruggedness is not mentioned in the guideline of ICH, but the degree of reproduci-
bility emphasizes in the description of ruggedness (Gonzalez ve Alonso, 2020, ss.
115-134). Ruggedness is similar with the reproducibility which associated with
inter-laboratory changes (Reichenbacher ve Einax, 2011). The results are given
by RSD% values.

Stability

Drug stability in a biological medium is a function of the storage conditions, the
chemical properties of the drug, the matrix, and the container system. The stabi-
lity of analytical process should evaluate as the stability of the analytes during
sample collection and handling, after short-term (room temperature) and long-
term (frozen at storage temperature) storage, and after going through freeze and
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thaw cycles. Under these conditions, the stability of the analytes, standards and
stock solutions should evaluate for analytical method.

Stability of a drug and its product has great importance because degradati-
on process under various circumstances may lead to changes in characteristics
(potency and purity etc.) of a drug and result with risky situations (Mustafiz vd.,
2018, ss. 164-178). Determining the time and conditions for a drug to lose its
efficacy and safety is very significant for both research analyses and drug deve-
lopment studies. Therefore in order to ensure the degradation profile (degradation
products, pathways, mechanisms etc.) of a drug or drug product, drug degradation
and stability studies which are also known as stress studies, forced degradation
studies are carried out under numerous conditions such as high temperature, high
humidity, high or low pH values, acidic or alkali conditions etc. (Zhou vd., 2017).
In 1993 these stability studies were stated as obligatory in the guideline by ICH
and explained to be performed under severe and accelerated conditions (Singh,
2013, ss. 71-88). ICH also describes the stability studies in terms of time period
such as: 6 months for intermediate and accelerated studies, 12 months for long
term studies (European Medicines Agency, 2003, ss. 1-20). Conditions for deg-
radation and stability studies can be grouped as hydrolytic conditions in which
hydrochloric acid, sodium hydroxide, sulphuric acids, potassium hydroxide were
used in order to perform hydrolysis; oxidation conditions which is created with
oxidizing agents such as hydrogen peroxide, oxygen, metal ions etc.; photolytic
conditions that is used for evaluating photostability of a drug using ultraviolet or
fluorescent exposure and thermal conditions that involve exposure to dry and/or
wet heat at 40 — 80 °C (Blessy vd., 2014, ss. 159-165).

Bioanalytical Method Validation and Its Implications For Forensic
Analysis

In the literature there are various researches on the development and validation of
analytical methods for forensic analyses and most of them are chromatographic
methods. They can be used alone or combine with other chromatographic or spec-
trometric methods. In their recent work Majda et al. developed a method based on
DI-SPME/LC-TOFMS for the determination of large antidepressant drug groups
(benzodiazepines (BZDs), selective serotonin reuptake inhibitors (SSRI’s), sero-
tonin and norepinephrine reuptake inhibitors (SNRI’s) and tricyclic antidepres-
sants (TCA’s)) in the post mortem human blood and bone marrow (Majda vd.,
2019). For validation studies the standard guidelines by FDA and Scientific Work-
ing Group for Forensic Toxicology were used and they calculated the linearity of
the examined range firstly. After that the LOD and LOQ values were evaluated
based on the constructed calibration curves. In order to calculate precision three
different concentrations (50, 150, 300 ng/mL) were used and the measurements
were repeated four times for each concentration for intraday study and twelve
times for interday study in three days. Lastly, absolute matrix effect was examined
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using biological materials and mobile phase. These parameters were calculated
for each drug separately (Majda vd., 2019).

Gallidabino et al. used ion chromatography-high resolution mass spectrom-
etry (IC-HRMS) for forensic analysis of ionic energetic material residues such
as gunshot residue and explosives since explosion related attacks are the most
significant threats of our century (Gallidabino vd., 2019, ss. 1-14). What makes
their study novel and unique is the ability of the developed method to allow use
of solvents of forensic extraction techniques for ionic energetic materials. As the
sample application studies; the new method was applied to pre-blast residues of a
black-powder substitute in palm sweat and fingermark and gunshot residue. For
the validation of the method repeatability, LOD, LOQ and precision values of
each compound were calculated ((Gallidabino vd., 2019, ss. 1-14).

For the forensic toxicological analysis of psychoactive substances such as
haloperidol, phenobarbital, midazolam, propofol, morphine etc. in serum sam-
ples a LC-QTOF-MS based method was developed, validated and compared to
GC-MS by Grapp et al. [15]hyphenated high-resolution mass spectrometry has
gained interest as extensive and expandable screening approach. Here we present
a comprehensive method for systematic toxicological analysis of serum by liquid
chromatography-quadrupole-time-of-flight mass spectrometry (LC-QTOF-MS.
The newly developed method was found more sensitive and selective than GC-
MS for the analysis of psychoactive drugs. LC-QTOF-MS procedure was applied
to drug positive serum and post mortem femoral blood samples as forensic case
specimens. In the method validation studies specificity, recovery, matrix effect
and LOD parameters were evaluated. The recovery results of 26 substances were
higher than 75% and various LOD values were obtained ranging from 0.002 mg/L
to 0.025 mg/L (Grapp vd., 2018, ss. 63—73).

In a study by Gongalves et al. an agricultural pesticide carbofuran and its me-
tabolite 3-hydroxycarbofuran were determined using high pressure liquid chro-
matography with diode array detector (HPLC-DAD) (Gongalves dv., 2017, ss.
8-13). Carbofuran and 3-hydroxycarbofuran are agricultural pesticides which
have toxic effects with acetylcholinesterase inhibiton in mammals and forbidden
in the United States and European Union. Those compounds can be used to intent-
ly intoxicate both humans and animals therefore their determination and identifi-
cation are related to forensic analysis. The proposed method was applied to actual
samples of stomach contents and liver of different animals which were investi-
gated due to suspicion of poisoning by The Toxicology Diagnostic Laboratory of
the School of Veterinary Medicine and Animal Science — University of Sao Paulo.
The parameters of linearity, precision, accuracy, selectivity, recovery and matrix
effect were studied to validate the method. In the linearity studies repeatability,
LOD and LOQ were calculated (Gongalves dv., 2017, ss. 8-13).

In their study; Xu et al. developed and validated high performance liquid ch-
romatography coupled with (photodiode array and) LTQ ion trap/Orbitrap mass
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spectrometry (HPLC-(PDA)-LTQOrbitrap) method for the forensic analysis of
organic explosive compounds such as picric acid, 2,4,6-trinitrotoluene, ethylene
glycol dinitrate etc. [8]n=1-n. Organic explosive material residues can be found
in surfaces like post blast debris and skin which constitute complex samples with
lots of other substances in addition to explosives therefore their forensic analysis
is harder and developing a sensitive and selective method is more important. The
validation process carried out according to EU Commission decision. LOD, sele-
ctivity, repeatability and reproducibility parameters were validated (Koeberg vd.,
2014, ss. 3-21).

Conclusions

Forensic science involves for applying scientific methods and processes to solving
crimes. The field of forensic and criminal sciences consists of different scientific
branches such as chemistry, physics, biology, biotechnology etc. with its focus
being on the identification, recognition, and evaluation of physical and chemical
evidence. Nowadays, in the forensic science extraordinary scientific innovations
and advancements have allowed it to become a highly developed science that
involves a number of disciplines and thousands of forensic scientists specializing
in everything. It has been used for clarifying uncover mysteries, solving crimes,
and convict or exonerate suspects of crime for hundreds of years.

Validation is conducted to establish that a technique is reliable over a specified
range of conditions, and is a necessary part of any quality assurance program
in any forensic science laboratory. Laboratories perform validation processes to
assure the reliability of results and to optimize forensic science techniques in the
analysis of physical evidence.

Validation studies are key to understand the extent of the method therefore
when those analytical methods are used in forensic analysis the analyst will have
comprehensive knowledge of the method.

Traditional method-validation experiments described by ICH and other guide-
lines provide a reasonable assurance that the method performs as needed.
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Covid-19 infeksiyonu Nedeni ile Kullanimi Artan Elektronik imzanm
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Hesfesk
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0Oz: Diinya Saglhk Orgiitii tarafindan pandemi ilan edilen Covid-19 enfek-
siyonu nedeni ile alinan tedbirler kapsaminda kisiler arasi iliskilerin bii-
yiik bir boliimii elektronik ortama tasinmistir. Sosyal iliskilerimize engel
getiren karantina uygulamasi, esnek mesai sistemi ile galisilan ortamlar
elektronik imzanin daha yaygin bir sekilde kullanilmasina neden olmus-
tur. 15.01.2004 tarihli 5070 sayili Elektronik imza Kanunu ile yasamimiza
girmistir. Elektronik ortamda yapilan yazili islemler sahtecilik suglarina
yeni bir boyut kazandirma potansiyeline sahiptir. Yapilan islemi yiiriiten
kisinin kimliklendirmesi sorunu siber su¢ alaninda gérev yapan birimlerin
alanina dahil olmugtur. HMK’nin 210. maddesi; “giivenli elektronik im-
zayla olusturulmus verinin inkari halinde, hakim tarafindan veriyi inkar
eden taraf dinlendikten sonra bir kanaate varilamamussa, bilirkisi inceleme-
sine bagvurulur.” hitkmiinii icermektedir. (Hukuk Muhakemeleri Kanunu,
Madde:210) .1086 Sayili Hukuk Usulii Muhakemeleri Kanunu (“HUMK?™)
yirtrliikte iken bu hususta agik bir hiikim bulunmadigindan, giivenli
elektronik imzanin inkar1 durumunda HUMK’nin 308. Maddesi uyarinca
imza incelenmekteydi. Kamusal alanda e-imzanin kullanim alanlari; KPSS,
YDS, ALES gibi basvurular, saglik uygulamalari, vergi 6demeleri, elekt-
ronik beyannameler, pasaport bagvurularidir. Bu ¢alismamizda giinliik ya-
santimizda yeri olan ve pandeminin etkisi ile kullanimi artan elektronik
imzanin adli bilimlerdeki 6nemine dikkat cekilmesi amaclanmigtir.
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The Importance of Electronlc Signature Which has an Increasing Usage
Due to the Covid-19 Infection With Regards to the Forensic Science

Emrah Emiral, Dilek Kilic, Nergis Cantiirk

Abstract: As part of the measures taken due to the Covid-19 infection,
which has been declared as a pandemic by WHO (World Health Organi-
zation), most of the interpersonal relations have been transferred to the
electronic environment. Quarantine application, which obstructs our social
relations in environments with flexible schedules, has enabled the use of
electronic signature more widely. It has started to have an impact in our
lives with the Electronic Signature Law No0.5070 dated 15.01.2004. The
written procedures in electronic form have the potential to bring in a new
dimension to fraud crimes. The matter of identification of the person who
carries out the transition is included in the units that are dealing with the
field of cybercrime. Article no.210 of the CPL contains the provision stat-
ing; “in case of a denial of a data created with a secure electronic signature,
if no conclusion is reached by the judge after the party has been heard de-
nying the data, an expert investigation is to be applied.” (Civil Procedures
Law, Article no:210) While the Code of Civil Procedure No.1086 was in
force, in case of a denial of a secure electronic signature, since there was no
explicit provision indicating this matter, the signature was to be investigat-
ed in accordance with Article no. 308 of the Code of Civil Procedure. The
use of e-signature in public spaces are like; applications for KPSS, YDS,
ALES, health practices, tax payments, electronic statements and passport
applications. In this study, it is aimed to draw attention to the importance in
the forensic science of electronic signature which has a place in our daily
lives and also has an increasing usage due to the pandemic.

Key words: Covid-19, Electronic Signature, Document Review, Cybercri-
me, Electronic Signature Law
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Giris

flk defa Aralik ayinda Cin’in Wuhan, Hubei sehrinde etkeni daha 6énce tamm-
lanmamus siddetli pnémoni vakalar bildirilmistir. Yapilan calismalar sonucunda
7 Ocak 2020’de yeni bir koronaviriis tammlanmistir (“WHO, Novel Coronavi-
rus (2019-nCoV) SITUATION REPORT - 1 21 JANUARY 2020,”). 11 Subat
2020’de Diinya Saglik Orgiitii hastalig1 koronaviriis hastah@ 2019 (COVID-19)
olarak adlandirmigtir. Aymi giinlerde Uluslararas Viriis Taksonomisi Komitesi’nin
Koronavirus Calisma Grubu (CSG), hastalik etkenini ciddi akut solunum sendro-
mu koronavirtis 2 (SARS-CoV-2) olarak isimlendirmistir (Jiang et al., 2020). Cok
kisa siirede Cin diginda 113 iilkeye yayilan hastalik 11 Mart 2020 de DSO tara-
findan pandemi ilan edilmistir (“WHO, Coronavirus disease 2019 (COVID-19)
Situation Report — 51,”). Ulkemizde de ayni tarihte ilk pozitif olgunun duyu-
rulmasiyla baglayan salgin siirecinin etkisi halen devam etmektedir. 07.06.2020
tarihi itibariyle tilkemizde 169.218 pozitif vaka ve 4.669 6liim sayis1 bildirilmistir
(“Coronavirus disease (COVID-19) Situation Report — 139. 07/06/2020,”)

11 Mart 2020 tarihinden sonra tiim diinyay1 tehdit etmeye devam eden Covid-19
enfeksiyonunun Tiirkiye’deki vaka sayilarinin artisiyla; 14 Mart 2020 itibariyle hu-
dut kapilarindan Tiirkiye’ye giris cikislar kapatildi (“81 il Valiligi ve Hudut idare
Miilki Amirliklerine Genelge 13/03/2020,”). Tiyatro, sinema gibi sosyal alanlarda
yapilan toplu etkinlikler yasaklandi. Restorant, cay bahgesi gibi kalabalik olabilecek
isletmelerin faaliyetleri durduruldu (“81 il Valiligine Coronaviriis Tedbirleri Konulu
Ek Bir Genelge Daha Gonderildi. 16/03/2020,”). Sosyal temasin en aza indirilme-
si amaglanmustir. Ayrica 21 Mart 2020 itibariyle 65 yas iistii ve kronik hastaligi
olan kisilere, 3 Nisan 2020 itibariyle 20 yas altina disar1 ¢tkma yasag getirilmistir
(“Sehir Girig/Cikis Tebirleri ve Yas Simirlamasi1 03/04/2020,”). Alinan bu tedbirler
nedeniyle fiziksel olarak bir araya gelemeyen taraflar, hukuki islemlerini uzak me-
safelerden ¢ozmek amaci ile kendilerine elektronik imza gibi alternatif yontemler
bulmuglardir. Bu yontemler deger kazanmis olup elektronik ortamlarda hazirlanan
belgelerin korunmasi sorunu ortaya ¢ikmustir.

Tirk Dil Kurumu imzayr “Bir kimsenin herhangi bir belgeyi yazdigim veya
onayladigim belirtmek icin her zaman ayni bi¢cimde kullandig isaret” seklinde
tammlamstir (“imza, Tiirk Dil Kurumu Sézliikleri”). Cesitli resmi veya ézel bel-
gelerin hukuki bakimdan gecerli olabilmesi i¢in {izerinde bulunmas1 gereken en
onemli unsurlardan biri imzadir. Bu acidan kisiye hak saglayan ve sorumluluk
altina alan bir aractir (Bengshir ve Topcan, 2008).

Elektronik imza kanununun 16. maddesinde “Imza olusturma verisi veya imza
olusturma aracim elde eden, veren, kopyalayan ve bu araclar yeniden olusturanlar
ile izinsiz elde edilen imza olusturma araglarim kullanarak izinsiz elektronik imza
olusturanlar bir yildan {i¢ y1la kadar hapis ve elli giinden az olmamak tizere adli para
cezastyla cezalandirilirlar.” denilmistir (“Elektronik imza Kanunu”). Islak imza sah-
teciliklerinde kullamlan el yazisi ve imza karakteristik 6zellikleri elektronik imza
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incelemelerinde yapilamamaktadir (Delipinar, 2012). Giivenli elektronik imzal bir
belge iizerinde sonradan yapilan herhangi bir degisiklik belgenin hash degerinin
degismesine neden olur ve belgede bulunan elektronik imzanin kalkmasina sebep
olur. Hash degeri, bir dosyanin parmak izi gibidir. Dosyalar, karmasik algoritma-
larla taranarak 6zgiin bir parmak izi y1gim olusturulur (Gozel, 2015). Avrupa Siber
Suglarn S6zlesmesi’nin 7. maddesinde elektronik verilerde sahtecilik fiili diizenlen-
mistir (“TBMM Sanal Ortamda islenen Suglar Sézlesmesinin Onaylanmasinin Uy-
gun Bulunduguna Dair Kanun Tasaris1 ve Disisleri Komisyonu Raporu 3/9/2012,”)
Bu sbzlesmenin resmi cevirisi “Sanal Ortamda Islenen Suglar S6zlesmesi” olarak
bilinmektedir. (“Sanal Ortamda Islenen Suclar Sézlesmesi,”). Sozlesme iilkemizde
22/04/2014 tarihinde 6533 say1li kanunla kabul edilmistir. (“Sanal Ortamda islenen
Suglar Sézlesmesinin Onaylanmasinin Uygun Bulunduguna Dair Kanun,”). Elekt-
ronik belgeler {izerinden islenen suclara verilecek cezalar da Tiirk Ceza Kanunun
244. Maddesinde diizenlenmigtir (“Tiirk Ceza Kanunu ).

Elektronik imza

Elektronik imza, Avrupa Birligi Direktifi dogrultusunda pek cok iilkenin kanun-
larinda tammlanmigtir. 5070 sayili Elektronik imza Kanunu’nda elektronik imza
“Bagka bir elektronik veriye eklenen veya elektronik veriyle mantiksal baglantisi
bulunan ve kimlik dogrulama amaciyla kullanilan elektronik veri” olarak tanim-
lanmistir (“Elektronik imza Kanunu,”). Bu tamm ile elektronik imzanin elektronik
veriden farkl oldugu ve elektronik belgeye eklendigi, eklendigi veriyle mantiksal
baglanti kurulmasi gerektigi ve bu mantiksal baglanti kurulmasinin kimlik dog-
rulama i¢in yapildig1 vurgulanmistir (Yalginkaya, 2008). Ayrica kanunda giivenli
elektronik imzanin, elle atilan 1slak imza ile aym hukuki sonuglar1 doguracagi
vurgulanmustir. Elektronik imzaya ihtiya¢ duyulmasindaki en 6nemli sebep geli-
sen teknolojik sartlarda elektronik ortamda yapilan hukuki islemleri giiven altina
almak, belgeleri diizenleyen kisileri tespit etmek ve imzalarin inkar edilmesini
onlemektir (Erturgut, 2004). Elektronik imzalar bir¢ok farkli formatlarda karsi-
miza gikmaktadir. Bunlar; biyometrik yontemler (yiiz taramasl, retina taramasi ve
parmak izi taramasi gibi), PIN kodlari, 1slak imzanin tarayicida taranarak elektro-
nik ortama aktarilmasi, bilgisayar ekranlarina 6zel kalemlerle atilan imza ve cift
anahtarli kriptografiyle yapilan dijital imzalar seklinde sayilabilir (Gozel, 2015).
Elektronik imzalar; idareye yapilan bagvurularda (YDS, ALES gibi sinavlar, pa-
saport islemleri), kurum ici islemlerde (personel izinleri, vergi 6demeleri, bord-
ro islemleri personel kimlik karti, bina giris sistemleri, yonetim kurulu kararlari,
sozlesme yapma vb), kurumlar arasi iligskilerde (Emniyet Miidiirliikleri, Niifus ve
Vatandashk Isleri Miidiirliikleri vb), saghk hizmetlerinde (saglik personeli, e-na-
biz, e-regete gibi), belediye hizmetleri sosyal gilivenlik uygulamalari, iiniversite
hizmetleri ve daha bir¢ok alanda kullanilmaktadir (Yilmaz, 2016).
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Elektronik imza Cesitleri

Elektronik imzalarin; basit elektronik imza, gelismis elektronik imza, giivenli
elektronik imza ve akredite edilmis sertifika hizmet saglayicisi tarafindan verilen
imza olmak iizere 4 farkl ¢esidi bulunmaktadir.

Basit Elektronik imza

Basit elektronik imza, elektronik formlarda bulunan verilere eklenen veya man-
tiksal olarak bagl bulunan ve bir kisi tarafindan imza atmak amaciyla kullanilan
elektronik form verilerdir. Tarayicidan gegirilerek elektronik belgelere eklenen
elle anlmis imza, ‘KABUL EDIYORUM’ sekmesine tiklanmasi, PIN kodu gi-
rilmesi, elektronik posta sonuna eklenen imzalar basit elektronik imzaya 6rnek
olarak gosterilebilir (Simsek vd,, 2019).

Gelismis Elektronik imza

Yalnizca imzayi atan kisiye bagl olan; kisinin kimliginin belirlemesinde olanak
saglayan; yalmzca imzay1 atan kisinin kontroliinde tutulacagi araclar ile meydana
getirilen ve tizerinde sonradan meydana gelen degisikliklerin anlasilmasina ola-
nak veren elektronik imza cesididir (Yilmaz, 2016).

Giivenli Elektronik imza

Giivenli elektronik imzalar, gelismis elektronik imzanin biitiin 6zelliklerini icer-
mekle birlikte nitelikli bir elektronik sertifikaya sahip olan ve giivenli imza olus-
turma araglar1 kullanilarak iiretilmis imzalardir (Yalginkaya, 2008). Islak imzanin
kisi aidiyeti gibi elektronik imza da herhangi bir elektronik belgeye atilan imzala-
nin verisinin atan kisi tarafindan atilip atilamadigini. Karsilagtirilmali hukuktaki
mevzuatta bulunan tanim elektronik imza tanimi ile uyumludur. Bazi kaynaklarda
elektronik imza dijital imza olarak da isimlendirilmektedir (Belgin, 2009).
Giivenli elektronik imzanin unsurlari Elektronik imza Kanunu’nun 4. Mad-

desinde;

“a. Miinhasiran imza sahibine bagli olan,

b. Sadece imza sahibinin tasarrufunda bulunan giivenli elektro-

nik imza olusturma aract ile olusturulan,

c. Nitelikli elektronik sertifikaya dayanarak imza sahibinin kimli-

ginin tespitini saglayan,

d. Imzalanmus elektronik veride sonradan herhangi bir degisiklik

yapilip yapilmadiginin tespitini saglayan, elektronik imzadir.”

seklinde tanimlanmustir. (“Elektronik Imza Kanunu,”).

Akredite Edilmis Sertifika Hizmet Saglayicis1 Tarafindan Verilen imza

Elektronik imzanin dogrulanmasinda gerekli olan veriyi ve imza sahibine ait kim-
lik bilgilerini iceren elektronik ortamda bulunan kayit elektronik sertifika olarak
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tanimlanmaktadir. Kisilerin ve kurumlarin bilgileri giivenli bir sekilde iletilmesini
saglamaktadir (Durak, 2016). Akreditasyon sistemi Tiirk hukukumuzda sertifika
hizmet programui saglayicilar bakimindan kabul edilmemistir (Arslan, 2015).

Elektronik imzaya iliskin Uluslararasi Gelismeler

Birlesmis Milletler

Birlesmis Milletler Uluslararas: Ticaret Komisyonu (UNCITRAL) 16 Aralik 1996
tarihinde “Elektronik Ticaret Model Kanunu” yayinlamistir. Olusturulan model za-
man icerisinde gelistirilmistir. Model kanun Singapur ve Giiney Kore tarafindan
kanunlastirllmis ve birgok {ilkenin yasama organlarim etkilemistir (“Basic facts
about the United Nations Commission on International Trade Law,” 2013). Model
kanunda elektronik, optik veya benzeri araclar ile olusturulan, génderilen, alinan
veya depolanan bilgi “veri iletisi” olarak tamimlanmigtir. Model kanuna gore “veri
iletisi” daha sonra ulagilabilir formda olmak sartiyla yazih bir belgenin hukuki etki-
sine sahiptir. Yine bu modele gore elektronik belge olusturulmasi ve belge iceriginin
onaylanmasi asamasinda giivenilir elektronik bit yontem kullanilmasi yazili imzaya
esdegerdir (Uncitral Model Law On Electronic Signatures, 2001).

Avrupa Birligi

Avrupa Konseyi, 13 Aralik 1999 tarihinde 1999/93 sayih Elektronik imza Yéoner-
gesini kabul etmistir. Yonerge, elektronik imza islemleri ve giivenlik standartlari
konusunda alinmasi gerekli asgari tedbirleri belirtmektedir (“Community Fra-
mework For Electronic Signatures,” 1999; Keserberber, 2000). Yonergede elekt-
ronik imza, mantiksal olarak bir elektronik veriye eklenen veya bir belgeye ilisti-
rilen ve dogrulama sekli olarak isimlendirilmistir. Yonergede bulunan hiikiimler,
elektronik imza sertifikasyon servis saglayicilarinin kurulmasina ve denetlenme-
sini kapsamaktadir. Yonerge kamusal alanda elektronik imzanin kullanilmasinda
gereken alt yapiin olusturmasinin gerekli olduguna vurgu yapilmakta olup, iiye
iilkelerin hukuksal olarak 1slak imza ve elektronik imzay1 es deger tutan diizenle-
meleri sart kosmaktadir. Bunun yani sira yonerge usul hukuk agisindan elektronik
belgeyi delil olarak kabul etmektedir.

Amerika Birlesik Devletleri

ABD’de dijital imzay1 ilgilendiren ilk kanun 1994 yilinda Utah’ta ¢ikarilmistir
(Richards, 1998). Ttim kamu hizmetlerinin elektronik ortamdan siirdiiriilmesi
amaclanan “Access America” adli program ise 1993 yilinda baslatilmistir (Ke-
serberber, 2000). Elektronik imzanin konumu Amerika Birlesik Devletlerinde te-
mel olarak {i¢c kanunla belirtilmistir. Bu kanunlar “Standart Elektronik Islemler
Yasas1”, “Ulusal ve Uluslararas: Ticarette Elektronik Imza Yasas1” ve “Devlette
Kirtasiyeciligin Azaltilmas1 Hakkinda Yasa”’dir (Guler, 2008).

30



E. Emiral, D. Kilic, N. Cantirk: Covid-19 Infeksiyonu Nedeni ile Kullanimi Artan Elektronik imza..

Tiirk Hukuku Acisindan Elektronik imza

Tirkiye’de 1997 yilinda Bilim ve Teknoloji Yiiksek Kurulu’nun Tiirkiye’de
elektronik ticaret aginin kurulmasina iliskin 97/3 sayili Karar ile e-imza calis-
malar1 baglamustir. Dig Ticaret Miistesarligi’nin baskanliginda kurulan “Elektro-
nik Ticaret Koordinasyon Kurulu” 1998 tarihinde ilk toplantisin1 gerceklestire-
rek hazirladiklar raporu “ETKK Degerlendirme Komisyonu”’na bildirmislerdir.
Bu koordinasyon kurulunda teknik, hukuk ve finans gruplar1 bulunmaktadir. Bu
komisyonun hazirladig1 kanun tasarisi ile hazirlanan kanun 23 Ocak 2004 tarih
ve 25355 sayili Resmi Gazete’de “Elektronik Imza Kanunu” yayinlanmustir (Sa-
giroglu ve Alkan, 2005).

Bu kanun’un “Tanimlar” baslikli 3. Maddesinde elektronik imza kavrami “bas-
ka bir veriye eklenen veya elektronik veriyle mantiksal baglantis1 bulunan ve kimlik
dogrulama amaci ile kullanilan veri” seklinde tammlanmaktadir. Elektronik imza;
sadece iki kiginin erisimine agik olan bir ortamda, bilginin ti¢tincii taraflarin erisi-
mine kapali, biitiinliigii bozulmadan (bilgiyi ileten kisinin olusturmus oldugu ilk
ve orijinal haliyle) ve taraflarin kimlikleri dogrulanarak iletildigini, elektronik veya
benzeri aracglarla garanti eden harf, karakter veya sembollerden olusur.

Elektronik imzanin tiirlerinden biri olan “Giivenli Elektronik Imza” ise Ka-
nun’un 4. Maddesinde tanimlanmistir. Kanun’un 4. Maddesinde yer alan mad-
delere gore giivenli elektronik imzada bulunmasi gerekli olan 6zellikler asagida
siralanmistir:

e Miinhasirin (yalnizca ve 6zellikle) imza sahibine bagh olmak,

*  Sadece imza sahibinin tasarrufunda bulunan giivenli elektronik imza olus-
turma araci ile olusturmak,

+ Nitelikli elektronik sertifikaya dayanarak imza sahibinin kimliginin tespi-
tini saglamak,

+  Imzalanms elektronik veride sonradan herhangi bir degisiklik yapilip ya-
pilmadiginin tespitini saglamak.

Kanun’un 5. Maddesinin 1. Fikrasi uyarinca “Giivenli elektronik imza, elle
atilan imza ile aynm hukuki sonucu dogurur”. Bu kuralin istinasi, ayn: maddenin 2.
Fikrasinda yer almaktadir. Buna gore “Kanunlarin resmi sekle veya 6zel bir mera-
sime tabi tuttugu hukuki islemler ile banka teminat mektuplari disindaki teminat
sozlesmeleri, giivenli elektronik imza ile gerceklestirilemez”.

Kanun’un 22. ve 23. Maddeleri ile Borglar Kanunu ve Hukuk Usulii Muha-
kemeleri Kanunu’nun ilgili maddelerinde yapilan degisikliklerle islak imza ile
imzalanan bir belgenin delil niteligi elektronik imza ile imzalanan belgenin delil
olma niteligi ile aym 6l¢tidedir. Bunun icin, 22. Madde ile Borg¢lar Kanununun
14 iincii Maddesinin birinci Fikrasina “Kanunda aksi éngoriilmedikge, imzal bir
mektup, asillar1 borg altina girenlerce imzalanmus telgraf, teyit edilmis olmalari
kaydiyla faks veya buna benzer iletisim araglari ya da giivenli elektronik imza ile
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gonderilip saklanabilen metinler de yazih sekil yerine gecer” hitkmii eklenmistir
(“Borglar Kanunu,”). 23. Maddeyle ise, Hukuk Usulii Muhakemeleri Kanununa
295/A maddesi eklenmis ve bu maddede “usuliine gore giivenli elektronik imza
ile olusturulan elektronik veriler senet hitkmiindedir. Bu veriler aksi ispat edilin-
ceye kadar kesin delil sayilirlar. Dava sirasinda bir taraf kendisine karsi ileri siirii-
len ve giivenli elektronik imza ile olusturulmus veriyi inkar ederse, bu Kanunun
308 inci maddesi kiyas yoluyla uygulanir.” hitkmii diizenlenmistir (“Hukuk Usulii
Muhakemeleri Kanunu”). Tiirk Ceza Kanunu’nun 244. Maddesi 2. Bendinde “Bir
bilisim sistemindeki verileri bozan, yok eden, degistiren veya erisilmez kilan, sis-
teme veri yerlestiren, var olan verileri bagka bir yere gonderen kisi, alt1 aydan ii¢
yila kadar hapis cezasi ile cezalandirilir.” denilmistir.

Elektronik imzanin Delil Olarak Degeri

Avrupa Birligi Direktifinin 5. maddesi 1slak imzanin hukuki karsilig1 ve delil olma
degeri ile gelismis elektronik imza kullanilarak olusturulan veri ve belgelerin et-
kisinin esit oldugunu vurgulayarak iiye devletlere yargilamada delil olarak kabul
edilmesi ylikiimliligiini yiiklemistir; ancak bu yiikiimliiliigiin gecerliligi; elekt-
ronik imzanin gelismis elektronik imza olmasi, nitelikli sertifikaya sahip olmasi
ve giivenli imza olusturma araclari ile olusturulmasi sartlarina baglanmistir (Y1l-
maz, 2016). Elektronik imza Kanunu’nun 5. Maddesinde de “Giivenli elektronik
imza, elle atilan imza ile ayn1 hukuki sonucu dogurur.” denilmistir. Hukuk Usulii
Muhakemeleri Kanunun 295/A maddesinde de usuliine uygun olarak olusturul-
mus elektronik verilerin senet niteliginde oldugu ve aksi ispatlanincaya kadar ke-
sin delil oldugu vurgulanmistir (“Hukuk Usulti Muhakemeleri Kanunu”). Elektro-
nik belgelerin delil olarak kabul edilmesi elektronik ticaretin gelismesi ve internet
araciligiyla yapilan hukuki islemlerin tercih edilmesi icinde son derece énemlidir.
Bu belgelerin delil olarak kabul edilmesindeki ana faktor giivenli elektronik imza
ile imzalanmigs olmalaridir (Belgin, 2009).

Elektronik imzal Belgeler Hakkinda Sahtelik iddiasi

Giivenli elektronik imza ile hazirlanan bir veri dava sirasinda davali tarafindan
inkar edilebilir. Bu durumda Hukuk Muhakemeleri Kanunu’na gére hakim veriyi
inkar eden tarafi dinledikten sonra bir kanaate varamamasi halinde bu konuda
bilirkisi incelemesine karar verecektir (“Hukuk Muhakemeleri Kanunu”).

Sahtelik incelemesi

Hakim, mahkemeye sunulan elektronik belgenin, giivenli elektronik imza ile im-
zalanip imzalanmadig1 konusunda kendiliginden arastirma yapmasi gerekir. Islak
imza ile imzalanan belge ve senetlerde hakim gozle goriiliir olan kagit iizerinde
bir degerlendirme yapabilir. imzanin sahte olup olmadig1 konusunda adli belge in-
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celemesi icin bilirkisi goriisii isteyecektir. Kagit izerinde yapilan el yazisi ve imza
incelemelerinde tersim tarzi, isleklik derecesi, istif (sikisiklik), egim, dogrultu,
seyir, hiz, ahigkanliklar ve bask: derecesi gibi tanida kullanilan temel unsurlar de-
gerlendirilmektedir (Asicioglu, 2019). Elektronik belgelerde ise fiziki bir belge
ve imza bulunmadigindan bu unsurlar kullanilamamaktadir. Bu duruma Hukuk
Usulti Muhakemeleri Kanununun 308. maddesi kiyas yoluyla uygulanacaktir. Bu
maddenin kiyas yoluyla uygulanmasi icin bakilacak ilk sey elektronik belgenin
giivenli elektronik imza ile imzalanmis olup olmadiginin tespit edilmesidir. Fakat
elektronik belge giivenli elektronik imza disinda bir imza kullanilmasi durumda,
Kanunun 308. maddesinin uygulanmasi miimkiin olmayacaktir.

Sonuc

Covid-19 enfeksiyonu nedeni ile Cumhurbaskanhg kararlar ve igisleri Bakan-
1181 Genelgeleriyle 65 yas iistii ve 20 yas altinin bireylerin disar1 ¢ikma yasagi,
sosyal ve fiziksel mesafe konulmasi, kamu ve 6zel is yerlerinde doniisiimlii mesai
uygulamasi gibi 6nlemler sosyal hayatimiz kadar is hayatimiz1 da derinden etki-
lemektedir. Bu donemde elektronik iletisimin énemi hukuki ve resmi islemlerde
daha da artmustir. Elektronik alanda yazilan belgeler ve atilan imzalar adli belge
niteligi kazanma potansiyeli tasimaktadir

Sozlesme ve beyan gibi belgelerin internet araciligiyla uzaktan imzalanmasina
olanak verdigi icin pratik bir ¢éztim yolu olarak kullanilabilen elektronik imza-
larin sikca kullanilmasi, ileride olusabilecek anlasmazliklar dikkate alindiginda,
elektronik imza kullaniminin arttig1 bu déonemde taraflarin hukuki agidan giiven-
liklerini saglanmas! oldukc¢a 6nemlidir. Kisilerin kendini hukuki acidan koruma
altina alabilmesi icin kullanacaklari elektronik imzalar1 mutlaka Bilgi Teknoloji-
leri ve iletisim Kurumu tarafindan yetkilendirilmis bir Elektronik Sertifika Hizmet
Saglayicisi tarafindan temin etmelidir (Cal vd., 2020). Elektronik belgelerin ve
imzalarin kullaniminin sosyal izolasyonu bir saglik tedbiri olarak yaygin sekilde
kullandigimiz Covid-19 enfeksiyonu déneminde artmasi nedeni ile bu alanda da
sahteciligin artis gosterebilecegi dikkate alindiginda; kullanicilarin giivenligi icin
elektronik imza bagvurularimin mutlaka Bilgi Teknolojileri ve Iletisim Kurumu
tarafindan ilan edilen e-imza hizmet saglayicilarinin kendi internet sitelerinden
yapilmas1 gerekmektedir. Giivenli elektronik imza sartlarina uymayan e-imzala-
rin kullanimi sonucunda yapilan bilirkisi incelemeleri de 1slak imza incelemeleri
ile karsilastirildiginda daha kompleks ve fiziki verinin olmamasi sebebiyle tespiti
zorlastirmaktadir.
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Adli Yangin incelemeleri: Sorunlar ve Céziim Onerileri
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Oz: Yangnlar; kontrol dist meydana gelen veya kontrol altina alinamayan yan-
ma olaylaridir. Gelisen ve degisen yasam kosullarina bagh olarak, bu tehlike ile
giderek daha sik kargilasilmaktadir. Yanginlar, adli sorusturmalarin oldukca bii-
yiik bir kismini icermektedir. Kundaklama sonucu ¢ikarilan yanginlar, meyda-
na getirdikleri can kayiplar1 ve ekonomik zararlar nedeniyle agir bir sug olarak
kabul edilmektedir. Kundaklama, dogas1 geregi delillere zarar verdigi ve onlari
yok ettigi icin incelenmesi zor ve karmasik bir sugtur. Kundaklama olaylarin-
da hizlandina kullamm oldukga yaygindir. Yanginlarda hizlandiric olarak
genellikle petrol tirtinleri kullamhr. En ¢ok kullanilan hizlandincilar; sirasi ile
benzin, gazyagi, mazot ve tinerdir.Bir yangin meydana geldikten sonra, her
zaman bir inceleme yapilir. Yangin mahallinin incelenmesi ve yangin nedenin
belirlenmesi ¢alismalarinda itfaiye ve kolluk birimlerinin gérevleri bulunmak-
tadir. Adli yangin inceleme gercgeklestirilirken, yangin baslangi¢ noktasinin ve
nedeninin belirlenmesi, maddi gercegin agia gikarilmas! agisindan en temel
gereksinimlerdir. Yangin incelemesi, ¢ok disiplinli bir alandir. Adli bir yangin
inceleme, olay yeri incelemesi ve laboratuvar analizleri olmak {izere 2 asamada
gerceklestirilir. Kamtlarin, sorugturma ve kovusturmanin tiim asamalarinda uy-
gun ve dogru sekilde kullanilabilmesi i¢in yangin mahallinin her zaman genel
bir adli yaklasimla incelenmesi gerekir. Inceleme, gerekli ekipmana, bilgiye ve
beceriye sahip alan uzmam Kkisiler tarafindan yapilmaldir.

Yangin mahallinde, hizlandiric kalintilarina dair delillerin aranmasinda, di-
ger tespit ve kontrol cihazlar ile birlikte dedektor kopeklerin kullanilmasi 6ne-
rilmektedir. Yangin enkazindan hizlandiric1 kalintilariin izolasyonu igin aktif
komitirle (ACS) pasif tepe boslugu deristirme (PHSC) yonteminin kullanilmasi
onerilmektedir. Analizler genellikle gaz kromatografisi/kiitle spektrometresi
(GC/MS) kullanlarak gerceklestirilmektedir. Yangin ile ilgili diizenlenen ra-
porlarda, laboratuvar analizleri ile dogrulanmadik¢a hzlandirici kullammina
iliskin kesin ifadeler yer almamahdur.

Bu calismada yangin incelemesinde izlenecek yol; delillerin toplanmasi,
analizi ve yorumlanmasi ile ilgili bilgiler sunulacaktir.

Anahtar Kelimeler: Adli Yangm Inceleme, Kundaklama, Yangim, Yangin
Kalint1 Analizi
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The Forensic Fire Investigations: Problems and Recommendati-
ons of Solution
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Abstract: The fire is out-of-control or uncontrolled combustion. This danger
is increasingly encountered due to developing and changing living conditi-
ons. The fires involve quite vast amount of part of forensic investigations.
The fires caused by arson is considered a major crime due to revealed the
deaths and economic damages. The arsons are a difficult and complicated
crime to examine because they damage and destroy the proofs. The use of
accelerators is very common in arson cases. Petroleum products are usually
used as accelerators in fires. The most commonly used accelerators in fires
are respectively gasoline, kerosene, diesel oil and thinner. The investigation
about the fire is always carried out when a fire has occurred. Firefighters and
law enforcement units have duties in investigating the fire scene and deter-
mining the cause of the fire. To determine the fire origin and cause of fire
are the most essential requirements to reveal the fact while the forensic fire
investigation is carried out. Fire investigation is multidisciplinary field. The
forensic fire investigation is carried out in two stages which are crime scene
investigation and laboratory analysis. The fire scene must always be investi-
gated with a general forensic approach for the proofs to be used properly at
all stages of investigation and prosecution. The investigation must be carried
out by specialist persons which have the necessary equipments, informations
and skills.

To search for evidence of accelerator residues on the fire scene the use
of accelerator canines is recommended together with other detection devi-
ces. Technique which passive headspace concentration extraction (PHSC)
with activated charcoal (ACS) is recommended for the isolation of accele-
rator residues from fire debris. Analysises are usually fulfill using gas ch-
romatography / mass spectrometry (GC/MS). Precise statements regarding
the use of the accelerator must not be used in prepared reports about the fire
unless verified by laboratory analysis.

In this study is going to be presented information on procedure to be
followed fire investigation and about of collection, analysis and interpreta-
tion of evidence.

Key Words: Arson, Fire, Forensic Fire Investigation, Fire Residue Analysis
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Giris

Binlerce yildir kullanilmakta olan ates, giinlitk yasamimizin idamesi icin gerekli
temel unsurlar arasindadir. Atesin icadiyla birlikte insanlik, yanginla da tanismis-
tir. Karsilagtiklar1 bu sorunla miicadele yontemleri gelistirmislerdir. Tiim bunlara
ragmen yangin tehlikesi tamamen ortadan kaldirilamamistir. Gelisen ve degisen
yasam kosullarina bagh olarak bu tehlike ile giderek daha sik karsilagilmaktadir
(Caymaz, 1997; Giindiiz, 1999).

Yanginlar, adli sorusturmalarin oldukga biiytik bir kismim icermektedir. Mul-
tidisipliner calisma gerektiren yanginlar, kasith olarak cikarilan kundaklamalar da
dahil olmak iizere bircok nedene bagh olarak meydana gelmektedir. Sigortacilik
faaliyetlerinin yayginlasmasi, kundaklamalarda artisa neden olmustur. Islenmis
bir sucu ve/veya suca ait delileri karartmak icin gerceklestirilen kundaklamalara
da sikc¢a rastlanmaktadir. Bu baglamda, ¢zellikle 6liimlii yanginlarda olay yeri
detayl sekilde aragtirllmalidir (Mehder, 2018; Stauffer vd., 2008). Kundaklama
sonucu meydana gelen bir yanginda, aciga ¢ikan maddi kayip miktar1 6nemsiz
goriilmektedir. Ancak ciddi ve biiyiik zararin yasandig1 ¢cok sayida yangin olaylar1
ile karsilasilmaktadir (Stauffer vd., 2008).

Yangin inceleme; yanginin siniflandirilmasi, yanginin baslangi¢ noktasi ve ya-
yilimi, yanginin ¢ikis nedeninin belirlenmesi, yangin mahallinin incelenmesi ve
belgelenmesi, delillerin ve numunelerin toplanmasi, laboratuvar analizleri siirec-
lerini igerir (Glindiiz, 1999; Stauffer vd., 2008). Adli yangin inceleme gercekles-
tirilirken, yangin baslangi¢ noktasinin ve nedeninin belirlenmesi, maddi gercegin
aciga cikarilmasi acisindan en temel gereksinimlerdir (Caymaz, 1997; Keskin,
1995; Stauffer vd., 2008). Yangin nedeninin belirlenmesinde, baslangi¢ noktasi-
nin dogru tespit edilmesi ¢cok énemlidir. Olay yeri incelemecinin yanginin sebe-
biyle ilgili 6nyargili olmasi; teorileri gerceklere dayandirmak yerine; gercekleri,
onyargilarina uydurmaya baslamasina, sonug olarak adli hata agiga ¢ikmasina ne-
den olacaktir. Bu nedenle verilere ve bulgulara dayal: teorilerin tiretilmesi hayati
oneme sahiptir (Stauffer vd., 2008).

Calisma kapsaminda yangin ve yangin inceleme hakkinda genel bilgiler ve-
rilecektir. Yangin incelemede kullanilan yontemler ve dikkat edilmesi gereken
hususlar ile ilgili genel 6neriler aktarilacak, literatiir ve adli yangin inceleme aci-
sindan iilkemizdeki durum ile ilgili genel degerlendirmelerde bulunulacaktir.

Yangin

Yanma; yanici bir maddenin, yakici bir madde ile etkilesimi sonucunda 1s1, 151k ve
duman olugmasina neden olan, cesitli fiziksel etkiler aciga ¢ikartan, ekzotermik
kimyasal bir reaksiyondur. Oksitlenme reaksiyonu denilen, seri kimyasal reaksi-
yonlar zinciridir (Dastan, 2017; Keskin, 1995; Tanyeri, 2017). Yanma cesitleri;
yavas, hizli, kendi kendine ve parlama-patlama seklinde yanma olarak dort bas-
likta incelenmektedir (Dagtan, 2017; Tanyeri, 2017).
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Yanginlar; kontrol disi meydana gelen veya kontrol altina alinamayan yan-
ma olaylardir. Bir yanginin meydana gelmesi ve varligim siirdiiriilebilmesi igin,
yangin beglisi olarak da adlandirilan; 1s1, oksijen, yanici madde/yakit, tutusma ve
zincirleme reaksiyon unsurlarina ihtiyaci vardir (Tanyeri, 2017). Bunlardan biri-
nin eksik olmasi halinde yanma/yangin sona erecektir.

Yangin Dinamigi

Yanginlar ayni anda meydana gelen bircok yanma reaksiyonu igerir (Giindiiz,
1999; Tanyeri, 2017). Yanma sonucu agiga ¢ikan 1s1, bagka yanma reaksiyonla-
rinin, gerceklesmesine ve/veya hizlanmasina katkida bulunur (Kiimiitas, 2011).
Her 10°C 1s1 artis miktari, yanma reaksiyon hizim 2-3 kat arttirir. Yangin olayinda
stirekli olarak acia ¢ikan 1s1, ortam sicakligini artirarak ortamdaki diger mad-
delerin tutusmasina; dolayisiyla, yanginin biliylimesine ve yayilmasina neden ol-
maktadir (Keskin, 1995). Yangin esnasinda 1sinin cevreye transferi; kondiiksiyon,
konveksiyon ve radyasyon ile gerceklesir (Dagstan, 2017).

Yangin, baslangic noktasindan disar1 ve yukari dogru hareket etme egiliminde-
dir. Yangin ortaminda; alevler, 1sman hava ve 1sinan havamin igerisindeki duman ve
gazlar yiikselir. Yukar yonli bu yiikselme esnasinda, yanmanin meydana geldigi
alanin iist kismindaki yanici maddeler 1sinir. Bu maddeler tutusma sicakliklarina
ulastiklarinda alev alarak ortamdaki sicak gazlarin, miktarini ve yukari yonlii ha-
reketlerini artirir. Bu durum yanmanin yukar1 dogru ¢ok hizli bir sekilde devam
etmesini saglar (Dastan, 2017; Tanyeri, 2017). Yangin baglangi¢ noktasinin iist kis-
mindaki yanici maddelerin/yakitin veya oksijenin tilkenmesine; beklenmedik sekil-
de ag18a cikan bir hava akiminin yangini yonlendirmesine; yangin baglangi¢ nokta-
sinin agagisinda bulunan yanici maddelerin tutugsmasina bagh olarak, yukar1 yonlii
yanma davranigindan daha yavas bir sekilde, yan ve/veya asag1 kisimlara dogru
yanma gortilebilir (National Criminal Justice Reference Service [NCJRS], 2008).

Yangin, riizgar yoniinde hareket etmez, bu yonde bir hareketin varliginda
hizlandiric1 kullanimindan siiphe edilir. Yangin, devamlilig1 icin oksijene ihtiyag
duydugundan kapal bir alanda pencere vb. bir hava agiklig1 varsa, ¢ikis noktasin-
dan agikliga dogru yayilma egiliminde olur. Yanginin yayilma yoniindeki yanici
maddeler/yakitlar tutusarak yanginin biiylimesine ve yogunlugunun artmasina
neden olur (Tanyeri, 2017). Yanginin yogunlasmasiyla artan isiya bagh olarak,
yangin da hizla yiikselir ve yayilir (NCJRS, 2008).

Kundaklama

Yanginlar cesitli nedenlerle meydana gelebilmektedir. Herhangi bir amag ve ¢ikar
dogrultusunda, bir miilke kasten zarar vermek igin, bilerek ve isteyerek gercek-
lestirilen yanginlar kundaklama olarak adlandirilmaktadir. Kundakgilik (Arson)
— Latince “ardere” (yakmak) fiilinden tliremis “arsio” teriminden gelmektedir
(Stauffer vd., 2008). Kundaklama, meydana getirdigi can kayiplar1 ve ekonomik
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zararlar nedeniyle agir bir su¢ olarak kabul edilmektedir (American Associati-
on for The Advancement of Science [AAAS], 2017; NCJRS, 2008; Stauffer vd.,
2008; Tanyeri, 2017). Sigorta sirketlerinden para almak amaciyla ¢ikarilan yan-
ginlar ise dolandiricilik olarak degerlendirilmektedir. Meydana gelen tiim yangin-
larda kundaklama olasilig1 mutlaka arastirilmahdir (Giindiiz, 1999; Stauffer vd.,
2008). Yangin olaylari incelenirken dogal (yildirim diismesi, bozunma vb.), kaza/
kusur/ihmal (elektrik, mekanik, yanlis kullanim, asir1 yiiklenme vb.) ve kasit/kun-
daklama olasiliklarinin tamami g6z 6niinde bulundurulmalhdir (Dener, 2011).

Kundakgilik, miilkiyete karsi suclarin 6tesinde bir sorundur. Her yil bir¢ok in-
sanin, hayvanin ve bitkinin yasamina son vermektedir. Vatandaslarin kendilerini
giivensiz hissetmelerine neden olmaktadir. Ayrica; tazminatlar, devlet hizmetleri
(itfaiye, kolluk kuvvetleri, devlet sigortasi vb.), 6zel sigorta hizmetleri ve agiga
¢ikan hasar, biiyiik miktarda ekonomik kayiplara yol agmaktadir. Yangin, dogasi
geregi delillere zarar verdigi ve onlar1 yok ettigi i¢in sorugturmasi ve kovusturma-
s1 zor bir suctur (Stauffer vd., 2008).

Kundaklamalar; intikam, kin, kiskanglik vb. duygularla hareket ederek; van-
dalizm, davranis bozukluklari, 6zel sugluluk durumlari (baska bir sugun ve/veya
suca ait delillerin gizlenmesi), siyasi ve politik nedenlerle cikar elde etmek igin
gerceklestirilebilmektedir (Caymaz, 1997; Tanyeri, 2017). Adli yangin inceleme-
nin basarisi agisindan, kisiyi bu eyleme yonlendiren sebeplerin anlagilmasi 6nem-
lidir. Pek cok ¢ikar amach kundakgilik olayinda, fayda, sigorta 6demesidir. Kun-
daklama sucundan dolay1 her yil, cok ciddi ekonomik degere sahip miilk zarar
gormekte ve yiizlerce insan yasamini yitirmektedir (Kiimiitag, 2011).

Bir yangin mahallinde, olayin kundaklama nedeniyle gerceklestigini acikca
gosteren belirtiler bulunabilir. Ancak yangin sebebinin tam olarak belirlenemedi-
gi, yangim kendiliginden veya kaza sonucu meydana getirebilecek etkenlerin bu-
lunmadig1 durumlarda, derinlemesine ve detayli bir inceleme yapilarak yanginin
¢ikis nedenine ait delillerin aranmasi gerekir (Tanyeri, 2017).

Kundaklama olaylarinda yangin, dogrudan veya zaman ayarli sekilde gecik-
meli olarak baslatilabilir. Yanginin dogrudan baslatilmasi; kibrit, cakmak vb. bir
151 kaynaginin yanici madde ile temas ettirilmesi seklindedir. Bu durumda yakit
olarak, bir parga kagittan, yanici sivilara kadar cesitli hizlandiricilar kullanilabilir.
Hizlandirici olarak kullanilan yakitlarin; yanma, tutusma, parlama-patlama sicak-
lig1 vb. ozellikleri konusunda yeterli bilgiye sahip olmayan kisiler, cikarttiklar
yanginlardan kendileri de zarar gérmiis, hayatlarim kaybedenler olmustur. Zaman
ayarh sekilde gecikmeli olarak baslatilan yanginlar, kisilere olay yerinden giivenli
sekilde uzaklagma imkani saglamaktadir (Kiimiitag, 2011).

Hizlandiria

Hizlandiricl, yanginin yayilma hizini ve/veya yogunlugunu arttirmak veya yangi-
m baglatmak i¢in kullanilan yakittir. Genellikle yanici bir sividir. Bir yangin ma-
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hallinde bulunan tiim yanici sivilar hizlandiric: olmamakla birlikte, kundaklama
icin kullanilan tiim hizlandiricilar da siv1 degildir (Stauffer vd., 2008).

Kundaklama olaylarinin %80’inde hizlandirict kullamlmaktadir (Caymaz,
1997). Kundakgilar, genellikle yanginin baglamasim hizlandirmak ve yanma re-
aksiyon hizim artirmak amaglariyla hizlandiricr kullanmaktadir (Keskin, 1995;
Stauffer vd., 2008). Kolay bir sekilde alevlenebilen ve temin edilebilen hizlan-
diricilar, temas ettikleri maddelerin tutugma sicakliklarinin iizerinde bir 1s1 agi8a
¢ikararak onlarin cabuk bir sekilde tutusmasini saglamaktadir. Yangin ¢ikartmada
hizlandirici olarak genellikle petrol iiriinii yanici sivilar kullanilmaktadir. Hizlan-
dirici olarak sik kullanilan maddeler; sirasi ile, benzin, gazyagi, mazot ve tinerdir
(Giindiiz, 1999; Keskin, 1995; Stauffer vd., 2008). Kolay bir sekilde alevlenebilen
ve temin edilebilen bir madde olan benzin, kaynama noktasi farkli bilesenlerden
(32°C-204°C) olusan icerigi nedeniyle yanma siiresi uzun oldugu icin, kundakgi-
larin %75’ tarafindan kullanilmaktadir (Keskin, 1995; Stauffer vd, 2008).

Yasal Boyut

Kundaklama olaylarinin meydana getirdigi zarar ve kayiplar nedeniyle bircok
iilke, ceza sistemlerinde bu fiili gerceklestiren kisilere (kundakgilara) kars: cesitli
yaptirimlar 6ngormiistiir. Tiirk Ceza Kanununda (TCK) kundaklama ile ilgili bir
ifade bulunmamakta, yangin ¢ikarma eylemi ile ilgili cesitli maddelerde diizenle-
meler ve yaptirimlar yer almaktadir.

TCK’ye gore; yangin ¢cikararak kasten oldiirme ile yakarak veya yakici madde
kullanarak mala zarar verme nitelikli haller olup ilgili suclar agirlagtiric1 nedenlerdir.
Yangin cikararak kisilerin hayatlarinin, saghklarinin veya malvarliklarimin kasten teh-
likeye sokulmasina veya panik, korku, kaygi veya kaosa neden olarak genel giivenli-
gin taksirle tehlikeye sokulmasina; yangin tehlikesine neden olarak genel giivenligin
taksirle tehlikeye sokulmasima TCK kapsaminda yaptirim uygulanir (TCK, 2004).

Kamu kurum ve kuruluslarinin zararina neden olarak ve/veya sigorta bedelini
almak amaciyla dolandiricilik sucunun islenmesi nitelikli haller olup agirlastirici
nedenlerdir. Bu eylemler icin uygulanacak hapis cezasinin alt sinirinin 4 yildan,
adli para cezasi miktarinin suctan elde edilen menfaatin iki katindan az olama-
yacagl belirtilmektedir (TCK, 2004). Bunlar, devletin ve sigorta sirketlerinin,
yangin kaynakl zararin karsilanmasi maksadiyla yiiriittiikleri faaliyetlerin kotii
amach kullaniminin yaptirima baglanmasi acisindan 6nemli diizenlemelerdir.

Mevzuatimizda ayrica 6831 sayili Orman Kanununda (OK) yangin ¢ikarma
eylemi ile ilgili cesitli maddelerde diizenlemeler ve yaptirimlar yer almakta, an-
cak kundaklama ile ilgili bir ifade bulunmamaktadir.

OK’ye gore; ormanlarda izin verilen yerler disinda ates yakmak veya bura-
larda yakilan atesi sondiirmeden birakmak, ormanlara yangina dolayli olarak yol
acabilecek madde atmak, ormanlara 4 km mesafede veya verimli ve verimsiz dev-
let ormam bulunan kdylerin hudutlan iginde amiz vb. bitki ortiisii yakmak yasak-
lanarak yaptirima baglanmistir (Orman Kanunu, 2004).
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Ormani kasith olarak yakmak ve devletin giivenligine karsi sug islemek ama-
ciyla bir orgiit faaliyeti icerisinde devlet ormanlarini yakmak nitelikli haller olup,
dikkat ve 6zen yiikiimliiliigiine uymayarak taksirle bir orman yanginina neden
olan kisiye/lere yaptirim 6ngoriilmektedir. Bu suclarin islenmesinden dolay1 6lim
ve/veya yaralanmanin meydana gelmesi halinde, kisilerin ayrica bu suclardan da
cezalandirilmasi 6ngortilmektedir (Orman Kanunu, 2004).

Adli Yangin inceleme

Pozitif bilimlerin adli olaylara uygulanmasi seklinde tarif edilen adli bilimler, adli
yangin inceleme disiplinini de iceren multidisipliner bir sistemler biitiiniidiir (Sta-
uffer vd., 2008; Tanyeri, 2017). Amerika Birlesik Devletleri’nde (ABD), Ulusal
Standartlar ve Teknoloji Enstitiisii (NIST) ve Ulusal Adalet Enstitiisii (N1J) ta-
rafindan 2013 yilinda adli bilimlerde Bilimsel Alan Komiteleri Organizasyonu
(OSAC) kurulmustur. OSAC’1n organizasyon yapisl icerisinde: Yangin ve patla-
ma incelemesi; Olay yeri/Oliim inceleme, Yangin enkaz1 ve patlayicilar; Kimya/
Enstriimantal Analiz temel alanlarinin bir alt dal olarak yer almaktadir (Lentini,
2019). OSAC organizasyon yapis1 Sekil 1’de belirtilmistir.
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BIOLOGY/
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INVESTIGATION Quulity

Infrastructure
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Crime Scene)
T ’uu") \ PHYSICS/
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Sekil 1. OSAC organizasyon yapist (Lentini, 2019, s. 565).
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Bir yangin meydana geldikten sonra, gerceklesen yanginla ilgili bir inceleme
yapilmahdir (Stauffer vd., 2008). Yangin incelemesi, ¢ok disiplinli bir alandir. Adli
yangin incelemecinin, gerekli ekipmana, bilgiye ve beceriye sahip olmasi, incele-
melerini tam ve eksiksiz sekilde yapmasi gerekmektedir (Mehder, 2018; Tanyeri,
2017). Adli yangin inceleme, olay yeri incelemesi ve laboratuvar analizleri olmak
lizere 2 asamada gerceklestirilir (Lentini, 2019; Mehder, 2018; Stauffer vd., 2008).
Yangin incelemesi, bu alanda uzman kisiler tarafindan yapilmalidir (Mehder, 2018).
Yangin inceleme uzmani, yangin mahallinin incelenmesi ve laboratuvar analizleri
ile ilgili farkli tekniklerden haberdar olmahdir (Stauffer vd., 2008). Bir yanginin
adli acidan genel inceleme agsamalar1 Sekil 2’de yer almaktadir.

T PR Yangm

v ¥
Yangm incelemecinin cagrilmas:
¥
Olay hakknda bilgi toplanmas:
v
Olay yerinin incelenmesi
v

ihtiyac duyulan diger adli
bilimcilerin cagrilmas:

Kamtlarm toplanmast
Laboratuvar analizleri

A J
. L - Ek bilgilerin ve analiz
Hipotez gelistirilmesi l4---1 sonuclarmm toplanmasi
ve
Test edilmesi
¥
Sonucg

Ve

Sekil 2. Adli yangin incelemenin asamalari (Stauffer vd., 2008, s. 8).
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Acil durumlara, olayin niteligine gore ilgili profesyonel ekiplerin miidahale
ettigi gibi, yanginlara da ilk miidahale itfaiye birimlerince gerceklestirilmektedir.
itfaiye birimleri olaya miidahale ederken, kolluk birimleri olay yerinin giivenligini
saglamali ve olay hakkinda bilgi toplamaldir (Belediye Itfaiye Yonetmeligi,
2004; Polisin Adli Goérevlerinin, 1983). Olay yerine ulasildiginda genel bir goz-
lem yapilmali; inceleme 6ncesinde olaya miidahale eden, olaya el koyan ve delil-
leri koruma altina alan ilk ekip, itfaiye ekibi ve olay hakkinda bilgi sahibi kisilerle
goriisme yapilarak olay hakkinda miimkiin oldugu kadar fazla bilgiye ulagilmal-
dir (Fisher, B. ve Fisher, 2012). Meteoroloji birimlerinden olay sirasindaki ve son-
rasindaki hava kosullari, riizgar hizi ve yonii hakkinda bilgi alinmali, miimkiinse
olay yerine varildig1 andaki hava ve riizgar durumu, alev ve duman rengi ile ilgili
bilgiler kaydedilmelidir (Kiimiitas, 2011). Yangin kontrol altina alindiktan son-
ra, itfaiye birimlerinin, yangiin ¢ikis nedeni de dahil olmak tizere olay ile ilgili
cesitli teknik konular iceren tespitleri, rapor halinde tutanak altina alinmaktadir
(Belediye itfaiye Yénetmeligi, 2004). Yangin raporu érnegi Sekil 3’deki gibidir.

YANGIN RAPORU

Olay Tarihi - Bildirim Swra | Bildirim Saati | Tel:
No: :
Eayit Tarthi - Kayit No - | Bildirim Alan -
Bildirilen Adres :
Dogru Adres
Yangm Tiirii -
Yangm Binada Ise : [Yapm Sekli - [Rullanim Sekdi -
Yanan Seyin: Sahibi : [Kiraci veya Kullanan :
Amiri -
Ara¢ Savisi| Cakay Saafi - Varg Saafi -
Giden :
Ekibin Personel Eleknik Anza Gelis Saat -
Sayist : 112 Acil Gelis Saati E
Dogalgaz Ekibi Gelig Saati :
Yardime1 Ekip Gitmigse Cikig Saat - | Arag Sayist [ Personel Sayist:
Ekip Amirinin Ad:-Soyadi:
Olaym Gériildiagi Durum
Séndiirmede Kullamlan séndiriicii
Soéndiirme Tiirii Sum® [Kepik |[KEKT.Ke
Kz
Séndiirme Sonundaki Hasar Durumu
Yangm Cikis Nedeni
Sigortals ise Sirketin Adr: | Bedeli:
Arag Gereg Kayb:
Yangm Yerinin Kime Teshim Edildig
Ekibin Déniisi Tarih : |Saati E
Varsa Oli |Yarali |GIDEN EKIP | ONAYLAYAN
.................... Grubu
Posta
o
. Gitmigse Ust Amin :
=
= ftfaiye Birim Amiri
T Ekip Amiri

Sekil 3. Yangin raporu érnegi (BIY, 2004).
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itfaiye personelinin, kasith olarak gercek disi rapor vermesi veya tutanak
diizenleyerek imzalamasi/imzalattirmasi devlet memurlugundan ¢ikarilmay1
gerektirmekle birlikte, resmi evrakta sahtecilik sucunun gerceklesmesine de neden
olmaktadir (Belediye itfaiye Yonetmeligi, 2004; TCK, 2004). itfaiye birimleri,
kundaklama ihtimalinden ve/veya herhangi bir sucun gerceklestiginden siiphelen-
diklerinde, adli birimlere durum hakkinda bildirimde bulunmahdir (TCK, 2004).

Olay Yeri Inceleme (OYI) ve Kimlik Tespit Birimleri Yénetmeliginin 68.
maddesine gore; siipheli yanginlarda ve kundaklama olaylarinda gerekli inceleme
ve aragtirma kolluk birimlerinin OYT ekipleri tarafindan yapilmakta ve yanginla
ilgili OY1 Tutanag diizenlenmektedir (Kiimiitas, 2011; Polisin Adli Gorevlerinin,
1983).

Yanginlarda Olay Yeri inceleme

Olay yeri, gerceklesmis bir sucun aydinlatilmasinda anahtar role sahiptir. Profes-
yonel ekipler tarafindan gelismis ve modern teknikler kullanilarak yapilan ince-
lemelerde toplanan deliller, sorusturma ve kovusturmanin her asamasinda maddi
gercegin ve illiyet baginin tespitine katki saglamaktadir. Adli bir olayin ve olay
yerinin genel sorumlusu, ayni zamanda olay ile ilgili sorusturmanin bagi, camhu-
riyet savciligidir (Tanyeri, 2017). Olay yerinde;

* Adli olaya miidahale eden en yakin ilk kolluk ekibi,

*  Olayin tiirine gore cumhuriyet savcisina bagh olarak gerekli is ve islemleri
yliriiten sorugturma ekibi,

»  Olay yerinde maddi deliller agisindan gerekli inceleme ve arastirmalar ya-
pan OY]1 ekibi,

*  Cumbhuriyet savcisinin nezaretinde 6lii kisilerin bedenlerinde gerekli ince-
leme arastirmalar1 yapan adli tip uzmani,

*  Olayin tiirine bagh olarak ihtiya¢ duyulan acil miidahaleyi gerceklestiren
profesyonel acil mtidahale ekipleri,

«  Ozel uzmanlik isteyen konularda bilgi ve deneyimlerinden yararlanmak
tizere alanlarinda uzman adli bilimciler gérev alabilmektedir (Fisher, B. ve
Fisher, 2012; United Nations Office on Drugs and Crime [UNDOC], 2009).

Yangin ve zaman, daima adli yangin inceleme uzmaninin aleyhine igler. Adli
olay ile ilgili delillerin, yok olmadan ve tahribata ugramadan toplanmas1 ama-
ciyla yangin mahalli derhal incelenmelidir. Ideal bir inceleme icin olay yerine en
kisa siirede, miimkiinse yangin devam ederken ulasilmas: gerekir (Caymaz, 1997;
Giindiiz, 1999). Adli yangin inceleme uzmaninin olay yerine en geg 2 saat icinde
ulagmasi gerektigi belirtilmektedir (Tanyeri, 2017).
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Yangin mahalleri, 6zellikle bir siiphelinin suc ile baglantisin1 gosteren kanitla-
rin bulunmamasindan dolayi, diger suclara gore daha zor ve karmasiktir (Almiral
ve Furton, 2004; Mehder, 2018). Kundaklamaya bagka suclar eglik edebilir, bir
sucun ve/veya bir sugla ilgili delilin yok edilmesi i¢in yangin tasarlanmis olabilir.
Bu nedenle yangin inceleme daha fazla dikkat ve beceri gerektirir (Mehder, 2018;
Tanyeri, 2017). Kanitlarin, sorusturma ve kovusturmanin tiim asamalarinda uy-
gun ve dogru sekilde kullanlabilmesi i¢in yangin mahallinin her zaman genel bir
adli yaklasimla incelenmesi gerekir (Stauffer vd., 2008). Olay yeri; yangindan en
fazla zarar gormiis, yangindan ikinci derecede zarar gormiis, yalmzca dumandan
etkilenmis ve yangindan hig etkilenmemis kisimlar olmak tizere 4 bolgeye ayril-
malidir. Inceleme, yangindan hig etkilenmemis kisimlardan baglayarak en fazla
zarar gormiis bolgeye dogru sistematik sekilde yapilir. Bu ¢alisma sekli, yanginin
baslangi¢ noktasinin tespitini de saglar (Caymaz, 1997; Giindiiz, 1999).

Yangin baslangi¢ noktasinin ve nedeninin belirlenmesi, maddi gercegin aci-
ga cikarilmasi acisindan en temel gereksinimler olmakla birlikte ayni zamanda
adli yangin incelemenin amaclaridir. Yanginin ¢ikis nedeninin belirlenmesi igin,
baslama noktasinin dogru tespit edilmesi 6nemlidir. Yanginin meydana gelme ne-
deniyle ve/veya olasi bir kundaklama ile ilgili deliller bu noktada bulunmaktadir.
Yanginin, alevin ve 1sinin yayllma durumunun gostergesi olan deliller de buradan
elde edilir (Keskin, 1995).

Yanginin ¢ikis noktasi bulunduktan sonra yangin ¢ikis nedeninin belirlenmesi
icin olay yerindeki; ahsaplarin, camlarin, is ve duman izlerinin, elektrik tesisatinin
ve elektrikli aletlerin, yapisal unsurlarin, metal kisimlarin ve renk degisiklikleri-
nin, yanma desenlerinin ve derecelerinin, kokularin ve diger izlerin incelenmesi
gerekir. Sivi hizlandiricr kullanimina bagh goézenekli ve gozeneksiz yiizeylerde
meydana gelen yanma desenlerine dikkat edilmelidir. Yanginin adli acidan ince-
lenmesinde; veri, bulgu ve gozlemlere dayal teorilerin iiretilmesi; maddi deliller
dogrultusunda bu teorilerin elenmesi ve yanginin ¢ikis nedeni olarak yalmzca bir
teorinin agik ve net bir sekilde ortaya konmasi gereklidir. Meydana gelmis bir
sucu ispatlamak icin kesin kanitlarin bilimsel metotlarla elde edilmesi zorunludur
(Fisher, B. ve Fisher, 2012; Lentini, 2019; Stauffer vd., 2008).

Cokme ve dokiintiilerin meydana geldigi durumlarda, olay yeri incelenmesi
icin bunlara ait enkazin kaldirilmasi gerekir. Boyle durumlarda, enkaz
tabakalar halinde kaldirilarak incelenir, yanginin baslangic noktasi ve cikis
nedeni belirlenmeye calisihir. Meydana gelen gociik ve dokiintiilerin, yanginin
baslangi¢ noktasindaki hizlandirici vb. unsurlara ait maddi delillerin yok olmasini
onleyebilecegi unutulmamalidir (Caymaz, 1997; Fisher, B. ve Fisher, 2012; Len-
tini, 2019; Stauffer vd., 2008).

Olay yerinin belgelenmesine dair calismalar, diger tiim adli olaylardaki gibi;
fotograf cekerek, plan-kroki cizerek, tutanak diizenleyerek ve video cekerek
gerceklestirilir. Yangin mahallinden toplanan numunelerden, hizlandiricilara ait
kalintilarin varlig1 saptanabilir (Dener, 2011; Kiimiitag, 2011; Polisin Adli Go-
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revlerinin, 1983). Deliller toplanirken; kontamine olmamalarina, bozulup degis-
memelerine ve si1zint1 sonucu kaybolmamalarina dikkat edilir, bu durumlara karsi
gerekli tedbirler alinir (Caymaz, 1997; Giindiiz, 1999; Kiimiitas, 2011). Kundak-
lama siiphesi olan yanginlarda analiz icin, baslama noktasindaki enkazdan ve
hizlandiric1 artigr icerdiginden siiphelenilen nesnelerden érnekler toplanir. Or-
nekler toplanirken numune kaplarinin tamami doldurulmaz. Hizlandirc igerdigi
diisiiniilen ve toplanan tiim malzemeler, kontrol numunesi ile birlikte laboratuvara
gonderilir (Almiral ve Furton, 2004; Dener, 2011; Kiimiitag, 2011; Stauffer vd.,
2008). Olay yerindeki delillerin toplanmasina iligkin diizenlemeler, Polisin Adli
Gorevlerinin Yerine Getirilmesinde Delillerin Toplanmasi, Muhafazas: ve Ilgi-
li Yerlere Gonderilmesi Hakkinda Yd&netmeligin 13. maddesinde yer almaktadir
(Kiimiitas, 2011; Polisin Adli Gorevlerinin, 1983).

Kundakgi oldugundan siiphelenilen kisinin/lerin, yanginin baslamasindan iti-
baren birkag saat icerisinde yakalanmasi durumunda elbiselerinde hizlandiriciya
ait eser miktardaki kalintilar1 belirlemek miimkiindiir. Bu nedenle siipheliye ait
elbiseler, birbirlerinden ayr1 olarak paketlenmeli ve analiz icin laboratuvara gon-
derilmelidir (Bumbrah vd., 2017; Fisher, B. ve Fisher, 2012). Olay yerinin ve
olay yerindeki kisilerin iistleri, dedektorler ve/veya dedektor kopekler ile kontrol
edilerek hizlandiricilara ait izler aranmalidir. Dedektérden ve/veya dedektor ko-
pekten gelen bir uyar1 durumunda, ilgili yerden hizlandiric1 analizi icin, kontrol
numunesi ile birlikte 6rnek alinmalidir (Almiral ve Furton, 2004; Dener, 2011;
Kiimiitas, 2011; Mehder, 2018). Olay yerinde hizlandiric1 kalintilarinin aranma-
sinda, tagmabilir Katalitik Yanma Dedektérleri (CCD), Alev Iyonizasyon Dedek-
torleri (FID) ve Foto Iyonizasyon Dedektorleri (PID) kullanilmaktadir. Dedektor
kopekler, diger araglardan daha segici ve hassas olmakla birlikte hizlandiric1 ka-
lintisinin tespiti i¢in tek basina kullanilmamali, uyarilar1 diger tespit ve kontrol
cihazlan ile dogrulanmalidir (Stauffer ve diger, 2008). Laboratuvar analizleri ile
dogrulanmadikca, yangin ile ilgili diizenlenen raporlarda hizlandirici kullanimina
dair kesin ifadeler bulunmamalidir (Mehder, 2018; Stauffer vd., 2008).

Toplanan numuneler; metal kutulara, cam kavanozlara veya plastik cantalara
konulabilmektedir (Lentini,2019; Stauffer vd, 2008). Hizlandiric1 igin toplanan
orneklerin, metal kutulara veya cam kavanozlara alinmasinin daha uygun oldugu
bildirilmektedir. Plastik torbalarin yirtilma, delinme ve olas1 hizlandirici kalin-
tilan ile etkilesime girme riski oldugundan tercih edilmedikleri belirtilmektedir
(Caymaz, 1997; Giindiiz, 1999; Kiimiitas, 2011). Yangin mahallinden temel 6rnek
toplama agamalar1 ve kullanilan numune kaplar Sekil 4’de yer almaktadir.
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Sekil 4. Temel numune toplama asamalari ve 6rnek toplamada kullanilan numune
kaplar1 (Stauffer vd., 2008, s. 164).

Oliimlii Yanginlar

Oliimlii yanginlarda, 6liiniin; kimliginin, 6liim nedeninin ve zamanimn tespi-
ti gerekir. Olay yeri, adli tip uzmani gelene kadar oldugu haliyle korunmalidir.
Kisinin yasadigindan siiphelenilmesi, yanginin yayilmasina bagh olarak cesedin
daha fazla zarar gorme ihtimali agiga ¢cikmasi, cesedin miidahale caligmalarini en-
gellemesi gibi 6nemli ve liizumlu durumlar disinda ceset, adli tip uzmani gerekli
muayene ve incelemeleri yapana kadar yangin mahallinde, bulundugu haliyle,
oldugu gibi korunmalidir. Her olgunun konumunun belirlenip kaydedilmesi ¢cok
onemlidir (Erol ve Ozdemir, 2011; Mehder, 2018). Cesedin kiyafetleri, hizlandiri-
c1 bakimindan analiz edilmek {izere toplanmalidir (Bumbrah vd., 2017).

Insan kalintilarindan elde edilebilen, bireyin morfolojik yapisi ve saglik durumu
ile ilgili bilgilerin dogru ve giivenilir olabilmesi icin kalintilarin bulundugu yer,
OY1 kurallarina uygun ve dogru metotlarla degerlendirilmeli; magduru bulundugu
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yerden ¢ikarma ve kazi ¢alismalar sirasinda viicut parcalari, iskelet, dis vb. insan
kalintilarinin toplanmasinda dogru teknikler uygulanmalidir. insan kalintilar: olay
yerinden ¢ikarilirken, orijinal durumlari korunmaya ¢alisilmalhidir. Aksi durumda
yapilacak inceleme ve kimliklendirme c¢alismalarinda yanhs sonuglar elde
edilmesi kaginilmazdir (Dastan, 2017; Erol ve Ozdemir, 2011; Mehder, 2018).

Olay yerinde insan kalintilar1 bulundugunda kundaklamadan siiphelenilmeli-
dir. Yanginin ¢ikis nedeni ile ilgili degerlendirmeler yapilirken otopsi sonuglari da
dikkate alinmalidir. Yangin mahallinden elde edilen en kiiciik bir kalintidan bile
olayin analizi i¢in ¢cok dnemli ve yararh bilgiler elde edilebilir (Mehder, 2018).
Bu nedenle insan kalintilar1 ¢ikarildiktan sonra kalan enkazin, elenerek tiim kalin-
tilarin toplanmasi saglanmalidir (Erol ve Ozdemir, 2011).

Laboratuvar Analizleri

Kundaklama sorusturmalarinin énemli yonlerinden biri de yangin sonrasinda ge-
riye kalan enkazin kimyasal analizidir. Adli bir yangin olayindan laboratuvara
analiz icin gonderilen 6rnekler, iki isleme tabi tutulur. Bunlardan ilki; numune-
deki hizlandiric1 kalintilarinin elde edilmesi, ikincisi ise; elde edilen kalintilardan
ne tiir bir hizlandiricr kullanildiginin tespit edilmesidir. Yanginlarda hizlandirict
olarak kullanilabilen yanici sivi kalintilarina ait hedef bilesikler; ekstraksiyon,
izolasyon ve dl¢lim yapilarak karakterize edilir (Almiral ve Furton, 2004; Lentini,
2019; Stauffer vd., 2008). Sekil 5’de yangin enkazindan hizlandirici artiklarinin
tespiti calismalarinin genel asamalar: yer almaktadir.
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Sekil 5. Hizlandirict tespit ¢alismalarinin asamalari (Stauffer vd., 2008: 10).

Bir izolasyon teknigi secilirken en 6nemli nokta, izolasyonun agiga ¢ikan kro-
matogramlar tizerindeki etkisidir. Ekstraksiyon tekniklerinin higbiri, analitin ne
olduguna dair mitkemmel bir tanimlama sunmamaktadir. Orijinal sivinin kroma-
togrami ile ekstraksiyon isleminden elde edilen ekstraktin kromatogrami arasinda
her zaman bir asimetri olmaktadir (Stauffer vd., 2008). Yangin enkazindan hiz-
landiriciy1 elde etmek icin kullanilan farkl izolasyon yontemleri Sekil 6’da yer
almaktadir. Tablo 1’de ise bu tekniklerin avantajlar1 ve dezavantajlar belirtilmek-
tedir. Rutin analizler icin, ASTM E1412’ye gore yiiriitiilen aktif kémiirle (ACS)
pasif tepe boslugu deristirme (PHSC) yonteminin standart olarak kullanilmasi
onerilmektedir (Lentini, 2019).
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Sekil 6. Hizlandirici kalintilarinin izolasyonunda kullanilan teknikler (Stauffer
vd., 2008: 378). “Tenax” =2,6-difenil-p-fenilen oksit bazli gézenekli polimerik bir
malzeme; “ACS”= Activated Charcoal Strip, Aktif Kémiir Seridi; “SPME”= So-
lid Phase Micro Extraction, Kati Faz Mikro Ektraksiyonu.

SPME

Laboratuvarlarda, yangin mahallinden toplanan numunelerdeki hizlandirici
varhiginin tespitine yonelik analizler yapilmaktadir. Ugucu maddelerin en has-
sas diizeyde ve giivenilir sekilde tanimlanmasinda analiz i¢in gaz kromatografisi
(GC) kullanilmaktadir. Yangin enkazinda da hizlandiric1 analizleri, ¢cogunlukla
GC veya gaz kromatografisi/kiitle spektrometresi (GC/MS) kullanilarak gercek-
lestirilmektedir (Caymaz, 1997; Giindiiz, 1999; Stauffer vd., 2008). Numuneler-
deki yanic1 sivi kalintilarinin tespit edilmesinde ve tanimlanmasinda gecerliligi
kabul edilmis ve rutin olarak uygulanan analitik teknikler GC/FID ve GC/MS’tir
(Lentini, 2019; Stauffer vd., 2008). Yangin enkazi analizlerinde MS, benzer ali-
konma stirelerine sahip farkl bilesikleri belirleme kabiliyeti nedeniyle FID’e gore
daha c¢ok tercih edilmektedir (Almiral ve Furton, 2004; Lentini,2019). Gaz kro-
matografisi, temel olarak hidrokarbon serisini ayristirir ve her petrol irtiniine ait
belirli kromotogram saglar. Ancak analizlerin sonucunda belirli bir markaya ait
tespit gerceklestirilemez (Caymaz, 1997; Giindiiz, 1999; Kiimiitas, 2011).

Tablo 1. Izolasyon tekniklerinin karsilastirilmas: (Lentini,2019: 169).
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Teknik Avantajlar Dezavantajlar

Emek yogun, yikici, hassas
degil, pahali cam malzeme
gerektirir.

Buhar destilasyon (2010 tari- Aciklanmasi basit, goriiniir
hinde kullanimi sona erdi) bir sivi1 tiretir.

Arsivlenebilir bir 6rnek yok,
Hizli, ucucu alkollere karsi daha agur bilesiklere duyarh
daha hassas, yikici degil degil, tekrarlanabilirligi
zayif

Basit headspace

Daha az dikkat gerektirir,
Pasif tepe boslugu (PHSC) hassas, tahribatsiz, arsivlene-
bilir 6rnek iiretir, ucuz

Uzun 6rnekleme siiresi (16
saat) gerektirir

Emek yogun, atilimlara

Aktif komiir ile dinamik tepe Hizli, hassas, arsivlenebilir (sinir degerlere bagh) acik,

boslugu (DHSC) ornek {iretir, ucuz yikic
Tenax ile dinamik tepe bos- Emek yogun_, _terrna-1 desorP-
< Hizh, hassas siyon gerektirir, arsivlenebi-
lugu (DHSC) L
lir 6rnek yok, yikici

Emek yogun, pahali, 6zel
enjeksiyon portu gerektirir,
fiberlerin yeniden kullanil-
masl, arsivlenebilir 6rnek
yok, daha fazla kontaminas-
yon maruziyeti

Hizli, ¢ok hassas, tasinabilir
SPME GC-MS ile olay yeri 6rnek-
lemesi igin yararh

Sonug

Glintimtiizde, ciddi ve bliytik zararlarin yasandig1 cok sayida yangin olaylar ile
karsilagilmaktadir (Stauffer vd., 2008). Adli yangin olaylarinda itfaiye calisan-
larmnin ilk ve oncelikli gorevi; yangin sondiirme, kurtarma ve ilkyardim hizmeti
sunmaktir (BIY, 2004; UNDOC, 2009). Yanginlarda itfaiye hizmetlerinin veril-
mesinin yani sira kigilerin haklarinin korunmasi da gereklidir (UNDOC, 2009).
Bu durum yangin inceleme ¢alismalarinin uygun ve dogru sekilde gerceklestiril-
mesiyle saglanabilir.

Adli bir olaya ilk miidahaleyi gerceklestiren ekiplerden, maddi delillere ait
bilgilerin son kullanicilarina kadar, olay ile ilgili siireclerde gorev alan herkesin,
adli siire¢ ve adli laboratuvarlar tarafindan saglanan hizmetler hakkinda yeterli
bilgiye sahip olmalar gereklidir (UNDOC, 2009). itfaiye ve OYI personeli ara-
sinda yeterli irtibat ve koordinasyonun olmadigini gésteren calismalar mevcuttur
(Kiimiitas, 2011). Adli olaylarda ihmal edilen ya da eksik birakilan kiiciik bir ay-
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rint1; delillerin bozulmasi, kaybolmasi, kontamine olmasi, adli olayin ¢éziimiiniin
engellenmesi gibi cok 6nemli ve kritik sonuglara yol acabilir. Bu nedenle yangina
miidahale ve yangin inceleme faaliyetlerinin miimkiin oldugu kadar uygun, dogru
ve gelismis arag, gere¢, malzeme ve yontemlerle gerceklestirilmesi gereklidir.
Itfaiye birimlerince yangin nedeni hakkinda, herhangi bir kanit sunmaksizin
rapor diizenlenebilmektedir. Adli yangin incelemecinin teorilerini, yanginin sebe-
biyle ilgili bilimsel yontemlerle elde edilmis verilere ve bulgulara dayali olarak
liretmesi hayati bir oneme sahiptir. Adli yangin inceleme calismalarini, sistematik
sekilde, belirli standartlar cercevesinde gerceklestirmek bu tarz egilimlerin olum-
suz etkilerini azaltacaktir (Kiimiitas, 2011). Adli yangin inceleme, yalmzca adli
bir olayin ¢éziimiine degil; giivenlik ve séndiirme tekniklerinin arastirilmasi-ge-
ligtirilmesi calismalarina da yol gostermesi agisindan ¢ok 6nemlidir (Caymaz,
1997). Ancak, adli yangin inceleme konusunda iilkemizde sistematik ve standart
bir yaklasim uygulanmamaktadir. Ulkemizdeki yangin istatistiklerinde de bilin-
meyen nedenlerden ¢ikan yanginlarin sayisi ciddi boyutlardadir. Keza iilkemiz-
deki yangin istatistikleri, detayll bilimsel analizlere imkan vermekten uzak ve
yetersizdir. (Bakirct vd., 2019; Kilig, 2018). Yanginlarla ilgili genel istatistikler
(sayilar, konumlar, tiirler vb.) kolayca bulunabilse de detayh ve spesifik veriler
mevcut degildir (Stauffer ve diger, 2008). Ulke genelinde yangin istatistiklerini
toplayan ve raporlayan bir organizasyon bulunmamaktadir. Ulkemizde yanginlar
ile ilgili verilerinin tutulmasina yeterli 6nem verilmemekte; bu nedenle yangin
istatistiklerinin degerlendirmesi, etkin ve etkili bir sekilde analiz etmesi olanagi
bulunmamaktadir (Bakirci vd., 2019; Kilig, 2018). Bu durumlar; yangin raporla-
rinin, yangin nedenleri ile ilgili itfaiyeler tarafindan tutularak il afet ve acil durum
(AFAD) miidiirliiklerine bildirilen yangin istatistiklerinin ve bunlarin kapsadig:
verilerin giivenirliligini tartisihir hale getirmektedir. itfaiye teskilat: ierisinde adli
yangin inceleme birimi olusturularak; bu birimde calisacak personelin, standartla-
r1 belirlenmis ve farkli yangin cesitlerinde uzmanligi da iceren bir egitim-6gretim
programini basari ile tamamladiktan sonra gérevlendirilmesi, yanginlarin adli aci-
dan daha uygun ve dogru sekilde incelenmesine katkida bulunacaktir. Ayrica, adli
bilimler konusunda yeterli egitim almig, meslek ici egitimle bilgisini ve becerisini
daha da gelistirmis, yeterli arag ve gerecle donatilmis, adli makamlarla koordineli
hareket eden itfaiye ¢aliganlari, adli olaylarla karsilagtiklarinda sorumluluklarini
daha iyi yerine getireceklerdir. Ek olarak, bilimsel kural ve yontemlere uygun
sekilde, bir yangin olayinda hangi verilerin, nasil toplanacag ile ilgili standart
bir kilavuz olusturulmasi; yanginlarla ilgili toplanan veri ve istatistiklerin giive-
nirliliginin artirmasina, yanginlarin daha bilimsel ve detayh sekilde degerlendi-
rilebilmesine katki saglayacaktir. Ayn1 zamanda; is saghgi ve giivenligi, yangin
giivenligi, yangina miidahale, yanginla miicadelede kullanilan arag, malzeme,
yontem ve teknikleri arastirma-gelistirme imkani1 sunacaktir. Bu calismalar, yar-
gilama siirecinin uzamas1 veya sonugsuz kalmasi, adli hatalarin yasanmasi vb.
olumsuzluklarin 6nlenmesine ve azaltilmasina da katkida bulunacaktir.
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Ulkemizde itfaiye ve kolluk birimlerinde c¢alisanlarin, akademisyenlerin
ve bilirkisilerin, adli yangin inceleme konusunda yeterli egitim almadiklari,
kendilerini bu konuda yeterli bulmadiklar1 belirlenmistir. Ayn1 zamanda adli
yangin inceleme konusunda iilkemizin kalifiye 6gretim elemani ihtiyaci oldugu, bu
konuda egitim-6gretim diizenleyecek kisilerin, alan uzmani olarak yetistirildikten
sonra egitim-0gretim faaliyetleri diizenlemeleri 6nerilmektedir (Kiimiitas, 2011).
Egitim-6gretim ve dgretim eleman yetersizliginin bulundugu bir durum; hali
hazirda diizenlenmis yangin raporlarini, bilirkisi raporlarini, laboratuvar analiz
sonuclarini ve yargilama kararlarim tartismaya acik hale getirmektedir. Adli
bilimler konusunda lisansiistii egitim-6gretim veren yliksekégretim kurumlarinin,
akademik yapilanmalarina adli yangin inceleme bilim alamim dahil etmeleri,
alandaki Ogretim elemani eksikliginin giderilmesine katkida bulunacaktir.
Ulkemizde yangin konusunda yapilan calismalarin daha ¢ok kimliklendirme odakl
oldugu dikkate alinirsa, bu girisim ayn1 zamanda; yangin inceleme konusunda
mevcut durum, olay yeri inceleme, yangin kalintilarinin laboratuvar analizleri
(izolasyon, i¢ standart vb.), yangin nedenlerinin adli agidan degerlendirilmesi vb.
sinirhl ve yetersiz akademik ¢alismalarin artmasini, boylece yangina miidahale,
yanginla miicadele, yangin giivenligi vb. konularda gelismemizi de saglayacaktir.

itfaiyelerin her ilde bir birinden bagimsiz sekilde teskilatlandirilmis olmast,
merkezi bir yapilanmasinin olmamas: (Bakirct vd., 2019; BIY, 2004); adli yan-
gin inceleme konusunda ulusal bir standardin saglanmasina ve metodolojinin
uygulanmasina engel olmaktadir. Yanginlar, sonuglarina gére acil durum veya
afet agiga qikardiklarindan Igisleri Bakanlig biinyesindeki Afet ve Acil Durum
Yonetimi Baskanlhigina (AFAD) bagh ulusal capta bir itfaiye teskilatlanmasina
gidilebilecegi degerlendirilmektedir. Bu durum, yasanan gelismelerin ve yapilan
uygulamalarin tiim birimlerde standart sekilde uygulanmasina katki saglayacaktir.

Yangin sirasinda bircok madde agiga ¢ikmasina ragmen yangin incelemeci,
yalnizca yanici sivi kanitlarini arama pozisyonundadir. Enkazdan elde edilen ya-
nici1 sivilar birgok bilesenini kaybetmekte; toplanan numuneler yanma, matriks ve
piroliz tirtinlerini de icermektedir. Evlerde ve isyerlerinde yaygin olarak bulunan
malzemelerin yanmasi ile agiga ¢ikan bu tirtinler, yanici sivilar icin bakilan hedef
bilesiklerin bazilarim1 meydana getirdigi icin, yangin enkazindan yanici sivilara
ait hedef bilesikleri etkili bir sekilde izole etme zorlugu aciga ¢ikmaktadir. Yanici
sivilar yanip havalandiktan sonra kalintilar1 enkazdan/matrikslerden elde edildi-
gi icin olay yerindeki kanitla, siipheli tizerindeki kanit1 iliskilendirme amaciyla
yapilan kiyaslama/eslestirme analizlerine uygun degildir. Mevcut enstriimantas-
yon, enkazdan geriye kalan bilegikleri yeterince karakterize edemedigi icin nu-
muneler arasinda eglestirme yapilamamakta, dzellikle yanici sivi miktarinin ¢ok
az oldugu durumlarda parazite ve/veya yanici sivinin tespit edilememesine neden
olmaktadir (Almiral ve Furton, 2004; AAAS, 2017; NCJRS, 2008; Stauffer vd.,
2008). Ayni1 zamanda kundaklama enkaz1 analizinde pirolizatlar ve arka plan mat-
rislerine ek olarak sehir havasinin da bir diger 6nemli parazit kaynagi oldugunu
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gosteren ¢alismalar mevcuttur (Bumbrah vd., 2017). Bu nedenlerden dolayi agiga
¢ikan bir adli hata, yangin inceleme ve dolayisiyla adli siire¢ iizerinde ciddi ve
zararh etkiler agi8a cikaracaktir.

Kullanilan yakitlarin ve tiiketici iiriinlerinin degisen yapisi, olasi yanici sivi
kaynaklarinin siirekli izlenmesini gerektirmektedir (AAAS, 2017). Yangin ince-
leme alaninda; cesitli kaynaklardan (yangin mahalli, siipheli, magdur, dagitici/
satict vb.) elde edilen yanici sivi kalintilarini eslestirme/karsilastirma kabiliyetle-
rinin arttiritlmasi ile yanici sivilara, yanici sivinin {ireticisinin ve markasinin tes-
pitini saglayacak yiiksek kaynama noktasina sahip inert ve kararli kimyasallarin
ve/veya kombinasyonlarinin belirte¢ olarak eklenme potansiyelinin arastirilmasi
gerekmektedir (NCJRS, 2008, AAAS, 2017). Bu amagla gelistirilecek arac/lar;
yangin analistlerinin karsilastiklar1 zorluklarin ¢ézlimiine, yanici sivilarin ve/veya
kalintilarinin DNA analistleriyle ayn1 kesinlikte karsilagtirilmasina/eglestirilmesi-
ne biiyiik katkilar saglayacaktir.
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Introduction

To provide theoretical references for grassroots public security technicians, make
recommendations for on-the-spot investigation, improve the quality and efficien-
cy of public security work, and provide reference for other personnel who study
dismemberment cases at the same time by means of using the results of statistical
analysis to summarize the general characteristics of the current dismemberment
cases. This study randomly sampled 200 dismemberment cases registered in one
city in China from 2012 to 2014. Among them, 38 cases happened in 2012, 89 in
2013, and 73 in 2014. After classifying the collected cases that have been solved
and registered and then make corresponding Excel forms based on actual infor-
mation characteristic index. Compared to a series of unsolved cases, the solved
cases have more specific information, more comprehensive content, more accura-
te data and other characteristics, which has a good reference for studying the law
and characteristics of the dismemberment cases.

Combined with the data intuition of the statistical analysis method, the data
connection of classification analysis method, the data accuracy of the quantifi-
cation analysis method, the data difference of the contrast analysis method and
other merits, this paper classifies the collected information, and queries Chinese
and foreign related databases, books and other resources based on particular facts
of each case, so as to thoroughly analyze the overall characteristics of the current
dismemberment cases.

The Analysis of The Overall Characteristics of The Dismemberment
Cases

The characteristics of the dismemberment cases can only be reflected by the ove-
rall characteristics. Like homicide cases, the characteristics of dismemberment
cases can only be reflected by the overall characteristics, which are decided by
the fact that the characteristics of classified homicide cases and specific homicide
cases are not representative of overall characteristics, that is, to some extent, the
characteristics of overall homicide cases are the characteristics of homicide cases
(Ning, 2019, ss. 115-120). Although the proportion of the dismemberment cases
in the criminal cases registered in the public security organs is rare, even less than
1%, they are more serious than most cases.

Regional Characteristics of The Dismemberment Cases

According to the statistical analysis of 200 cases, from the aspect of the propor-
tion of urban cases, the proportion of such cases in the county and rural areas is
as high as 70.5%, including more in the county, accounting for 48%. According
to the incomplete statistical analysis of such cases in recent years, it is largely
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derived from the development of commodity economy and the large outflow of
rural population into the city. In addition, with the further implementation of rural
urbanization reform, the people’s work and life pressures are increasing, and the
public do not have a smooth channel to vent etc., which together with emotional
contradictions and pecuniary benefit further aggravates the public mental health
sub-health. All of these have led to the frequent occurrence of dismemberment
cases and cruel and violent means.

From the perspective of the site characteristics, the site should be a place whe-
re the suspect is very familiar and able to be alone with the victim. There is enou-
gh time for the suspect to kill the victim, dismember and pack the body (Xiaoyu,
vd., 2017, ss. 79-81). There are far more dismemberment cases that occur indoors
than outdoors. The further analysis and comparison of most indoor scenes show
that most of the cases are found in the apartments and individual houses, where
criminals tend to choose for crimes because of their closure and concealment.

More concealed spaces are generally chosen as places for killing and dismem-
bering, thereby concealing the means of committing crimes and providing the best
criminal conditions. Cases occasionally occurred in woods, caves, reeds, etc., and
also in open fields. The vast majority of cases occur within places that criminals
acquaint with, including places where criminals live, work, often wonder or have
probed for a crime.

Victim’s Age Characteristics of The Dismemberment Cases

In the dismemberment cases, female victim are more than male victims, accoun-
ting for 62%. Cases of a woman being the victim are largely caused by amours,
patronizing prostitutes, cyber love, emotional entanglements, etc.; while cases of
a man being the victim are mostly due to economic debt, family disputes, personal
grievances and other factors.

In terms of the age composition of the victims, 66% of the victims are between
20 and 40 years old without considering gender differences. Among them, vic-
tims between 20 and 30 years old are the most, more than twice as much victims
between 30 and 40 years old and much more than other age groups. The law that
the victim’s age is between 20 and 40 is basically the same as that of the general
homicide cases. Although there are no children under the age of 10 being victims
in the collected cases (see Figure 1 for details), the cases of children or the elderly
being victims cannot be ignored for those cases occur from time to time in real
life.
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Figure 1. Age distribution of victims in the dismemberment cases

Characteristics of Criminal Motives In The Dismemberment Cases

Most of the dismembered homicide cases were caused by emotional entangle-
ments, including contradictions between husband and wife, traitorous murder and
conflicts between family members. Among them, traitorous murder is the main
cause of these cases, accounting for 38% of the total number of cases, which is
mainly caused by the jealousy of the rivals, the resistance to rape, and fear of
exposure of amour. The family conflict is also the main reason, including the
contradictions between mother-in-law and daughter-in-law and between father-
in-law and daughter-in-law, the disagreement between husband and wife and the
incomprehension between parents and children, mainly for the purpose of venting
hatred. Cases induced by murder for money and vengeance are not uncommon,
mainly to obliterate the traces (Jinlong ve Zhixiang, 2013).

After the murder, the criminals dismember the corpse usually for erasing the
traces, escaping conviction and discarding the corpse more easily, or they perform
the dismemberment for the abomination and other reasons. Focusing on the two
major motives of criminals in dismemberment cases is a good mean to analyze
and judge the cases. Of course, we should not just limit ourselves to these two
motives, and cases caused by superstitions, mental illnesses and other reasons
need to be specifically analyzed.
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Analysis of The Causes of Death In The Dismemberment Cases

The main cause of dismemberment cases is mechanical injury, accounting for
66%. Among them, most of the victims die from fatal blows on the head and face,
and the typical feature is brain injury, which indicates that the suspect often atta-
cks the head and face in order to instantly stun or kill the victim.! (Guangfeng,
The death is partly caused by the stab wounds of chest and neck, which implies
that attacking the instant vitals of the victim is an widespread means for criminals.
Mechanical asphyxia is also one of the main causes of death in dismemberment
cases, accounting for 28.5%. The main methods are stifling, strangling and smo-
thering. The victims are mainly thin women and elderly people. Some cases are
also caused by the combination of the above two reasons. The cause of death in
the dismemberment cases may also be poisoning, violence, electric shock or fear
of exposure after killing someone accidentally, which are all rare. Blood, stomach
contents, urine, etc. should be extracted from the poisoned body pieces as much
as possible and tissue pieces should also be tested and identified.

Characteristics of The Criminal Tools In The Dismemberment Cases

The criminal tools of the dismembered homicide cases have certain characteris-
tics in both killing and splitting stages. Each type of tool is different in wound,
wound surface and other aspects formed in the corpse, and the separation features
formed by different means of the same tool are also different. But in general, the
wound formed by the kitchen knife is characterized by a long fishtail-shaped knife
mark on the skin of the wound, the broken muscles, the bones left with a line-like
cut and sometimes metal fragments of the blade detected in the cleft of the bones;
the characteristics of the dagger are fewer flaps of the wound edge, often being
disconnected from the arthrosis, no cut marks on the bone, and strip-shaped incisi-
ons and triangle-like scratches visible on the articular fossa and articular head; the
features of the axe are that the fishtails drag and cut marks on the wound skin are
less, and shorter, the muscles break very neatly, and the bone damage is serious,
which obviously reflects light cut and heavy chop; saw is mainly used to cut off
large bones, when sawing bones, the soft tissue attached to the bone is unevenly
sectioned, and a certain scale of undulating jagged marks can be seen in the cross
section of the bone, and the soft tissue around the bone saw is often sawn into
strips, spheres, and irregular small pieces (Ge Yan-Chang vd., 2013, ss. 190-192).

Most criminals use blunt objects or the means of stifling, strangling and smo-
thering. The former accounts for 49% and the latter for 26%. Common blunt ins-
truments mainly include axe, hammer, steel pipe, brick, etc. Sharp tools also take
up a large proportion as 19.5%. Among them, most are knives, which are domina-
ted by kitchen knives, accounting for 42% of sharp tools. In other cases, daggers,
axes, scissors, etc. are also used. Few crimes are committed with poisons, electric
shocks and other methods.
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When criminals choose criminal tools, most of them take local materials, and
for the convenience of dismemberment, they usually use a variety of tools. In the
case of multi-person crimes, several criminals will use different tools to dismem-
berment, and there are differences in the dismemberment traces and dismember-
ment characteristics.

Time Characteristics In The Dismemberment Cases

According to a cursory judgment, the criminals chose to commit crimes by night,
which is the peak period from 8:00 pm to 7:00 am the next day. It indicates that
criminals usually choose to take action at night to hide crimes, especially the pro-
portion of discarding the corpse at night is as high as 89%, because of less staff
activities and weak warning, which is the best time for criminals to carry out a
series of crimes (Enbao, 1983, ss. 368-392).

Dismembering the corpses in the daytime also accounts for a large proportion,
as 37%. Many criminals choose to perform dismemberment during the day beca-
use of the relatively quiet night, and in order to cover up their dismembering with
the high decibel of the sound during the day. What’s more, daytime is working
time, and most people are not at home, which makes it a good time for criminals
to commit crimes. The time of discarding the corpse shows a typical characteristic
that discarding at night obviously accounts for a large proportion, and daytime
only for 11%. Criminals generally carry out rigorous packaging to disguise before
discarding the corpse. Common camouflage packages include garbage bags, lug-
gage, handbags, etc.

Characteristics of The Number of Postmortem Body Parts

The number of postmortem body parts is commonly 8, accounting for 31%, and
2 also for a large proportion, reaching 18.5% (see Figure 2 for details). The dis-
membered parts are mainly broken ends, broken shoulders, broken double hips,
broken waist and broken knees, rarely broken elbows, broken double jaws, broken
femurs and so on.) Most of the separated parts are arthrosis areas, avoiding the
bones; there are also some body pieces particularly fragmented, using bone-cut-
ting knives, meat grinders and other tools. Sometimes the tactics and positions
of dismemberment can reflect indirectly the job characteristics of the criminals.
Under normal circumstances, medical staff, slaughter personnel or the personnel
with relevant knowledge are universally skillful when dismembering. The section
of the incision is smooth and flat, and the positions are accurate. Today’s killings
are slashing, jabs and other means. There are no cluttered flaps at the end of the
corpse. Some of the corpse parts see a complete circular cutting, and the wound
edge does not see the slightest flap. The organ of the position, these all suggest
that the action is skillful (Huixin ve Zhenlai, 2007). Sometimes, psychological
features of the criminals can also be reflected from the tactics and positions of
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dismembering. Some criminals will dig the eyes, cut the nose, cut the nipple, cut
the genitals, and chop the fingers, dig the heart, disfigure and a series of abnormal
behaviors on the corpse due to psychological illness and other reasons. Some
criminals also remove the uterus from the pregnant corpse and discard the fetus in
order to eliminate the evidence. Pouring sulfuric acid, burning, and cooking the
body may also be performed (Kovacevic¢ vd., 2008).

Dismembering the corpse is undoubtedly a means by which criminals can ea-
sily discard the bodies and conceal the evidence. Under the control of fear, crimi-
nals are always in an insurmountable state of contradiction: the slower the body is
dealt and the further the body dumps are cast, the more the blood stains are, which
means the harder to deal with. And at the same time, the greater the possibility of
being perceived by neighbors and acquaintances is in the process of moving the
corpse. In view of the contradictory psychology, the criminals will not dismember
too carefully in the actual operation and the distance of dumping the corpse is also
being considered repeatedly, mainly close.
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Figure 2. Statistics on the number of postmortem body parts in the dismember-
ment cases

The Number of Dumping The Corpse And Location Characteristics of

The Dismemberment Cases

In most cases, criminals discard the corpse twice, accounting for 58%, three times
for 18%, four times for 14.5% and five times which is quite rare, only for 2% (see
Figure 3 for details). The number of discarding the corpse is closely related to the
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criminal environment, criminal objects and criminal psychology. The exposure of
the criminal environment and the human flow directly affect criminals determine
concealing measures of criminality. By contrast, criminals located in remote re-
servoirs, forests, rivers, lakes and seas are more causal to discard the bodies, while
criminals located in lively urban areas, towns and other places package more me-
ticulously, camouflage better and discard more scattered.

According to the statistical results, from the perspective of the site of dumping
the corpse, the distribution is concentrated, roughly including rivers, lakes, seas,
ditches, reservoirs, sewers, garbage heaps, woods, hawthorns, and underground.
It’s rare to use the express delivery, shipping and other methods to throw the body.
Discarding the corpse in rivers, lakes and seas accounts for the largest proporti-
on, reaching 64.5%. In that case, the corpse will drift away with the water, and it
will easily make new marks on the pieces and destroy the original traces under
the action of water soaking and scouring, which have made it more difficult for
the public security organs to investigate and handle the case. Therefore, it is a
common means for criminals. Ditch, reservoir, sewer and other places also take
up a large proportion. These places are inaccessible and are good places to con-
ceal evidence. So they are also places where criminals prefer to dump the corpse.
Some criminals deal with the corpse by means of burying it, hiding it in the woods
or mountain ridges, etc., and quite few criminals even store the corpse frozen to
avoid being discovered.

Mumber of cases

i I I
. L ——
3 4

1 2 over 5

Times of discardingthe corpse

Figure 3. Statistics on the time of discarding the corpse in the dismemberment cases

The Packages of The Body Pieces And The Tool Characteristics Of
Discarding In The Dismemberment Cases

Criminals generally choose to camouflage the body pieces after mutilation, 84%
of which use the packages to package the pieces, and only 16% choose to deal
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directly with the pieces. In the cases of using packages, most criminals choose
woven bags, black plastic bags, suitcases, etc. They can easily escape from the
sight of others, and easy to obtain and carry, which makes them become the most
convenient camouflage package for criminals to transport the death.

Most of the criminals prefer to throw the body parts nearby, accounting for
46.5% of the total. Criminals who choose to transport the body parts to the dis-
tance by vehicles also take up a great proportion of 40.5%. Walking to dump the
parts uses the methods of lifting, squatting, carrying, etc., and corpses are usually
thrown in garbage heaps near the dismemberment site, sewers, ditches, ground
and other places; with the help of motor vehicles, corpses are commonly dumped
in rivers, lakes, seas, reservoirs, forests, etc.; currently, cases dumping the corpse
by bicycles are rare, generally used to reduce the time of dumping the corpses,
commonly occurred before and after the 1990s; criminals rarely discard by trains,
ships, express delivery, etc.

Characteristics of The Distance From Homicide Scene

The distance from homicide scene largely depends on the tools of discarding body
parts. The distance explains the geographical location where the criminals will
discard body parts, without considering the displacement of the body parts due to
other factors such as water transportation. Most distances are concentrated within
6 kilometers. The distance of discarding body pieces by walking are generally
within 2 kilometers, accounting for 54%, mostly only within 1 kilometer, taking
up 37.5%. Criminals choose to transport the pieces 8 kilometers away, which
accounts for a large proportion, as 20%, mainly relying on motor cycles, which is
generally because of the fact that personnel are too dense or people are familiar
with each other in the surrounding environment.

Gender, Age and Job Characteristics of The Offenders

Among criminals of the cases collected, male criminals account for 89%, which was
significantly higher than that of female criminals. According to further research and
analysis of cases in some areas, there was indeed a case that the proportion of male
offenders was usually larger than female offenders in dismemberment cases. In ter-
ms of age, it appears to be relatively homogeneous, mainly concentrated between
the ages of 20 and 60, basically similar to the age of the victim, which is closely re-
lated to the contradictions and relationships between the criminals and the victims.

Most criminals are workers, farmers, self-employed and unemployed busi-
nessmen with lower education level. The proportion of doctors, teachers and pub-
lic officials with high education level is relatively low. People who are engaged in
the service industry or receiving reformation and reeducation through labor also
take up a certain proportion.
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Analysis of The Relationships Between The Criminals and The Victims In
The Dismemberment Cases

The cases in which the criminal and the victim know each other account for a large
proportion of the total number, reaching 93.5%, while only 6.5% cases in which
they are strangers. Among the cases in which they know each other, the proportion
of cases in which they are acquainted is particularly prominent. Generally spea-
king, it is easy to cause such cases between people with prominent contradictions
and deep grievances, while people in general relationships do not involve too
much hatred. Therefore, most of the dismemberment cases occur among people
who know each other, even between acquaintances.

Among the acquaintances involved, most of them are couples, taking up 23%
of the total number of cases. Among them, the most cases occur between couples
aged 50 or so. Cases between lovers also take proportion greatly, reaching 18.5%
of the total number of cases. The probabilities between brothers and sisters, mo-
thers-in-law and daughters-in-law and parents and children are almost equal, ac-
counting for between 12% and 13%.
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Yazarlara Notlar

Yayn ilkeleri

Adli Bilimler ve Suc Arastirmalar1 Dergisi, Polis Akademisi Adli Bilimleri Enstitiisii ta-
rafindan yilda iki defa basili ve e-dergi formatinda adli bilimleri kapsayan disiplinlerde
yayin yapan akademik ve bilimsel bir dergidir.

Adli Bilimler ve Sug¢ Arastirmalar1 Dergisi’nde ulusal ve uluslararas: alanda kabul gor-
miis kriterler dogrultusunda hazirlanan 6zgiin aragtirma, derleme, inceleme, ceviri (yazarindan
ve yayincl kurulustan izin almak kosuluyla), edisyon kritik, kitap-sempozyum degerlendir-
meleri vb. caligmalar yayinlanir.

Derginin Amaci ve Kapsami

Adli bilimler, giintimiizde sug¢ ve suclunun saptanmasi ve sugun ve suglulugun kanitlan-
masl1 agamasinda yiiriitiilen, adli sorugturmalarda elde edilen maddi delillerin incelenmesi
ve degerlendirilmesi esasina dayanan multi-disipliner bir bilim dalidir. Bu bilim dalinin
gelisebilmesi ve dogru sekilde uygulanabilmesi icin, yardim aldig: disiplinleri ve bu alan-
lardaki bilimsel gelismeleri ve arastirmalari takip edebilmek oldukg¢a 6nemlidir. Disiplin-
ler aras! esasa dayali olarak adli bilimler; tip, biyoloji, kimya, fizik, istatistik, psikoloji,
sosyoloji, hukuk, antropoloji ve ekonomi gibi alanlar ve bu alanlarin alt dallarini da igeren
bilimsel ve akademik galisma alanina sahiptir. Dolayisiyla bu alandaki tiim gelismeleri,
dogru ve bilimsel kriterlere uygun sekilde calismak, bu caligmalari dogru kaynaklar ara-
ciigiyla yayinlayabilmek ¢ok onemlidir. Adli Bilimler ve Sug Arastirmalari dergisinin
(ABSAD) birgok disiplini bir araya getirip aragtirmacilara ve akademisyenlere sunabile-
cegi ve bu alanda referans bir dergi 6zelligi kazanabilecegi diistiniilmektedir.

Adli Bilimler ve Sug Arastirmalar1 Dergisi (ABSAD) amag¢ bakimindan “Adli Bilim-
ler” odakli olup, ulusal ve uluslararas: diizeyde Adli Bilimler ve iligkili alt disiplinlere
dair problemleri disipliner veya disiplinlerarasi agidan ele alarak kuramsal ve uygulamali
0zgiin caligmalar yayimlamay1 kendisine ilke edinmistir. Bu cercevede hazirlanan tiim
caligmalara da agiktir.

Danigma kurulunda farkl tilkelerden yerli ve yabanci akademisyenlerin yer aldig1 AB-
SAD Haziran ve Aralik aylarinda olmak tizere, yilda iki kez yayimlanir. Adli Bilimler ve
Sug Aragtirmalan Dergisinde Tiirkge ve Ingilizce dilindeki makaleler yaymlamr. Dergide
yayimlanan yazilarin daha 6nce higbir yayin organinda yayimlanmamis olmasi gerekmek-
tedir. Daha once bilimsel bir toplantida sunulmus olan bildiriler, bu durumun belirtilmesi
sartiyla kabul edilebilir.

Ik yayimlandign tarihten itibaren asgari 25 yil gegmis olan; énem ve etki bakimindan
klasik metin olarak degerlendirilebilecek yazi ve ceviriler, daha dnce yayimlanmamis
olma kuralinin istisnasini olusturur. Bu tiir metinlere daha 6énce yayimlanip yayimlanma-
mis olmalarina bakilmaksizin dergide yer verilebilir.
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Makale Degerlendirme Siirecleri

Makale, derginin internet sitesinde yer alan Makale Gonder meniisii takip edilerek AB-
SAD editoriine ulastirilir. Yazilar, bilgisayar ortaminda ve dizgi programlarinda kullanila-
bilecek sekilde Word formatinda gonderilmelidir.

Dergiye gonderilen makaleler editér ve/veya editorler tarafindan oncelikle sekil
incelemesinden gegirilir. Sekil sartlarini saglamayan ¢alismalar hakem degerlendirilme-
sine alinmamakta, yazar(lar)dan sekil sartlarini saglamalari istenmektedir. Sekil sartlarina
iligkin dokiiman derginin internet sitesinden indirilebilir. Sekil sartlarimi saglayan maka-
leler ilgili alan editorleri tarafindan incelenerek uygun bulundugu takdirde hakem deger-
lendirme siirecine alimir. Dergiye yayimlanmak iizere yollanan makaleler, “kér hakem”
yontemiyle degerlendirilmektedir. Editor, editor yardimcisi veya alan editorleri tarafindan
makaleler, alaminda uzman en az iki hakeme génderilmektedir. iki hakemin gériis ayrilig:
durumunda, tigiincii bir hakemin goriisiine bagvurulmaktadir. Editorler hakemlerden gelen
elestiri ve onerileri kendi degerlendirmeleri ile birlikte yazar/lara iletmektedir. Degerlen-
dirme sonuglan en fazla 90 giin icinde yazara bildirilir. Uciincii bir hakeme génderilen
eserlerde bu siire 120 giine ¢ikabilmektedir. Diizeltme talep edilen eserler, edit6r tarafindan
yazara gonderilir ve diizeltme i¢in gerekli ek siire yazara verilir. Hakemlerden gelen rapor-
lar dogrultusunda, makalenin yayimlanmasina, yazardan hakem raporuna gore diizeltme
istenmesine ya da yazinin reddedilmesine karar verilmekte ve karar yazara iletilmektedir.
Basimi uygun bulunan yazilarin, yayimlanip yayimlanmayacagina ya da derginin hangi
sayisinda yayimlanacagina editorler ve/veya yayin kurulu karar verir. Yazar, siire¢ ko-
nusunda Makale Yonetim Sistemi iizerinden veya E-posta yoluyla bilgilendirilmektedir.

Makale, derginin yazim kurallarina uygun olarak hazirlanmalidir (Kelime araliklarin-
dan, atif ve kaynakca yazimina kadar biitiin detaylar yazim kurallarina uygun olmalidir).

Makale siireg¢ akist su sekildedir:

*  Yazar tarafindan makalenin editore ulastirilmasi

«  Editor inceleme siireci (makalenin sekil yoniinden incelenmesi) ve gerektiginde
yazardan ek talepler

*  Sekil incelemesinden gecen makalelerin hakem degerlendirme siirecine alinmasi

*  Calisma konusunda uzman 2 hakeme makalenin gonderilmesi (gerekli goriilmesi
durumunda 3. hakem degerlendirmesine gonderilmesi)

*  Hakem goriisleri dogrultusunda makalenin kabulii veya reddine karar verilmesi

*  Yayimnlanmasina karar verilen makalenin dizgi ve tasariminin yapilmasi

*  Dizgisi ve tasarimi yapilmis makalenin yazara son kontrol i¢in gonderilmesi

*  Makalenin yayinlanmasi

Etik Kurallar

Yayinlanmak iizere dergiye gonderilen ¢aligmalarda bilimsel atif kurallarina azami 6zen
gosterilmesi gerekmektedir.

Adli Bilimler ve Sug Arastirmalar1 Dergisi’nde yayimlanan yazilarin fikri sorumlulugu
yazarlara aittir. Dergiye gonderilen calismalarda, etik kurul karar: gerektiren klinik
ve deneysel insan ve hayvanlar iizerindeki calismalar icin ayr1 ayr etik kurul onay1
alinmis olmali, bu onay makalede belirtilmeli ve belgelendirilmelidir.
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Gonderilen makalenin bir kismi ya da tamami bagka bir yerde yayinlanmamis, yayin-
lanmak tizere bagka bir yere yollanmamis olmalidir.

Tiim yazarlar ilgili makaleyi okumus, onaylamis ve dergiye yayinlanmak iizere génde-
rildiginden haberdar olmalidir.

Makale yazar/lar tarafindan yazilmis, 6zgiin bir calisma olmas1 gerekmektedir.

Dergiye gonderilen geviri makale ¢alismalarinda orijinal makalenin yazarindan ve ya-
yinct kurulusundan izin alindigini gésteren belgenin sunulmas: gerekmektedir.

Yazar/lar makalenin telif hakkini, makalenin Adli Bilimler ve Su¢ Aragtirmalar1 Dergi-
sinde yayinlanmasina karar verildiginden itibaren dergiye devretmis sayilir. Yazar/yazarlar
derginin yazi iglerinden izin almadan makaleyi bagka bir platformda (dergi, editoryal ki-
tap, internet sitesi, blog vb.) yayinlayamaz.

Yazar/lar bilimsel etigin biitiin unsurlarim yerine getirmek iizere makale ile birlikte
“ntihal Denetim Raporu”nu ve “Makale telif ve etik sozlesmesi”ni mutlaka doldura-
rak dergi yonetimine ulastirmahdir.

Dergide yayimlanan eserlere 23.01.2007 tarih ve 26412 sayili Resmi Gazete’de ya-
yimlanarak yiiriirliige giren “Kamu Kurum ve Kuruluslarinca Odenecek Telif ve Islenme
Ucretleri Hakkinda Yénetmelik” hiikiimleri uyarinca telif iicreti édenir.

Yazim Kurallari

Adli Bilimler ve Sug Arastirmalar1 Dergisi atif ve kaynakca gosterim sistemi olarak APA
6.0 versiyonunu esas almaktadir. Derginin yazim dili Tiirkce ve Ingilizcedir. Tiirkce ma-
kalelerin yazim ve noktalamasinda ve kisaltmalarda Ttirk Dil Kurumu internet sitesindeki
Giincel Sozliik ve Yazim Kurallari esas alinir. Gonderilen yazilar dil ve anlatim agisindan
bilimsel 6l¢iilere uygun, agik ve anlasilir olmalidir.

Makalelerde Tiirkce ve Ingilizce bashik, 6z ve abstract, anahtar kelimeler ve keywords;
metin icinde giris, boliim basliklar ve sonug kisimlari ile kaynakganin yer almas: gerek-
mektedir. Makale yukarida sayilan tiim unsurlari ile birlikte 1500 ile 8000 kelime arasinda
olmalidir. Makalelerde yer alan Tiirkge ve Ingilizce 6z ve abstract’m her birinin 200-300
kelime, anahtar kelime ve keywords’iin 3-8 kelime araliginda olmasi gerekmektedir.

Yazar adi1 makale baghginin alt satirinin sag kosesine italik koyu, 11 punto olarak yazil-
mali; yazarin unvani, gorev yeri ve elektronik posta adresi dipnotta (*) isareti ile 9 punto
yazilarak belirtilmelidir. Diger aciklamalar icin yapilan dipnotlar metin icinde veya sayfa
altinda numaralandirilarak verilmelidir.

Yaz1 karakteri Times New Roman, 11 punto, satirlar bir bucuk aralikli, agiklamalara
iliskin dipnotlar 9 punto ve tek aralikli yazilmalidir.

Kitap incelemelerinde asagidaki hususlara ayrica dikkat edilmelidir;

»  Kitap inceleme metinleri 1000 ile 1500 kelime arasinda olmaldur.

*  Baglik bilgilerinde tanitim veya incelemesi yapilan eserin adi, yazari, yayimlandi-
g1 sehir ve yayinevi, yayim yili ve ISBN numarasi yazilmalidir.

»  Kitap inceleme veya tanitimi yapan yazarin adi makale baghginin alt satirinin sag
kosesine italik koyu, 11 punto olarak yazilmali; unvani, gorev yeri ve elektronik
posta adresi dipnotta (*) isareti ile 9 punto yazilarak belirtilmelidir.

+  Kitap tamitimi bir eserin sirf 6zeti degil, elestirel olarak degerlendirmesi olmalhdir.
Kitap tanitim1 yapan yazar kitapla ayni fikirde olabilir veya kitabin fikirlerine karsi
cikabilir veya kitabin sundugu bilgilerde, yargilarda veya yapida 6rnek tegkil eden
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veya eksik kalan yonleri belirtebilir. Kitap tanitimi yapan yazar ayrica kitapla
ilgili diistincelerini de acik bir sekilde ifade etmelidir.

»  Kitap incelemesi, bir kitaptan ortaya konulan en énemli noktalara 151k tutularak
bunlarin elestirel olarak tartisilmasidir. Kitap incelemesi giris, kitabin 6zeti, eles-
tirel tartisma ve sonug gibi genel bir yapiy: takip etmelidir.

Sayfa Diizeni

Metin icinde yaz tipi 11 punto Times New Roman yaz1 karakteri kullamlmahdir. Sayfa
Yapisit A4 boyutlarindaki kagidin iist, alt, sag ve sol bosluklari 2,5 cm (0.98 ing) birakila-
rak, iki yana dayali, satir sonu tirelemesiz sekilde olmahdir. Paragraf arasi, ilk satir 1.25,
paragraflar arasi 6nceki 3 nk, sonra 3 nk, iki yana dayali, satir araligi bir buguk olmahdir.
Sayfa numaralari alt sagda verilmelidir.

Temel Basghklar (Birinci Diizey) ortali ve bold yazilmalidir. Kendisinden 6nce ve
sonra bir satir bosluk birakilmahdir.

ikinci Diizey Basliklar, sola dayali ve bold yazilmalidir. Kendinden 6nceki paragraf-
tan bir satir bosluk ile ayrilmalidir.

Uciincii Diizey Bashklar, Sola dayali bold yazilmalidir. Sonuna iist iiste iki nokta
konmali ve paragraf baghigin hizasindan devam etmelidir. Kendinden 6nceki paragraftan
satir boslugu ile ayrilmamaldir.

Dérdiincii Diizey Bashklar, Sola dayali, bold ve italik yazilmalidir. Sonuna ist iiste
iki nokta konmali ve paragraf bagligin hizasindan devam etmelidir. Kendinden 6nceki
paragraftan satir boglugu ile ayrilmamalidir.

Besinci Diizey Baghklar, Sola dayal ve italik yazilmahdir. Sonuna {ist iiste iki nokta
konmali ve paragraf baghigin hizasindan devam etmelidir. Kendinden 6nceki paragraftan
satir boslugu ile ayrilmamalidir.

Bes diizeyden daha fazla baglik olusturulmasi 6nerilmemektedir.

Atf ve Kaynakca Yazimu

Atf

Metin i¢i yontemde parantez i¢inde kaynak gosterimi yapilir. Atiflar makalede kullanilan
punto ile yazilir. Bu yontemde, metin i¢inde alinti sonrasinda (Yazarin Soyadi, Basim Yili:
Sayfa Numarasi) parantez i¢inde verilir. Bir eserden veya miilakattan dogrudan alint1 ya-
pilmasi durumunda alint1 3 satirdan az ise ciimle icerisinde kullanilir; 3 satir ve daha fazla
ise ayr1 bir paragrafta belirtilir. Bu paragraf tek aralikli, 9 punto ve her iki taraftan 1.25 cm
iceriden hizal yazilir.

Atif Ornekleri
Tek yazar (Aras, 2011, s. 236)
iki yazarh (Kazgan ve Ulcekno, 2003, s. 32)

flk sefer atif yaparken tiim yazarlarin ad listelenir; (Kernis,
Cornell, Sun, Berry, ve Harlow, 1993). Sonraki atiflarda ise sa-
dece ilk yazarin adi belirtilip “vd.” ifadesi kullanilir. (Kernis
vd., 1993, s. 42)

Uc ile beg yazar aras1
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Alt1 ve daha fazla ya-
zarli metinler

Alt1 ve daha fazla yazarl metinlerde, sadece ilk yazarin adi kul-
lanilip sonrasinda “vd.” ifadesi kullamlir: (Harris vd., 2001, s.
112)

Yazar olarak bir ku-
rum

flk atifta kurumun tam adi acik bir sekilde belirtilerek yazilir:
(Avrupa Komisyonu Tiirkiye Temsilciligi, 2000, s. 3), sonraki
atiflarda ise kisaltmasi (AKTT, 2000, s.) yazilir. Kurum litera-
tirde kisaltilmis ismiyle biliyorsa ilk atifta da kisaltma ile kul-
lamlabilir. (EGM, 2000, s. 12)

Editorli kitaptan bo-
lim (Bo6lim yazan
dikkate alinir)

(Karaisik, 2008, s. 40)

Yazarsiz calisma

(Bilimsel Makaleler Hazirlama, 2000, s. 45)

Standartlar

(TS-40561, 1985, s. 6)

Resmi Gazete

(Baslik, Yil)

Yazari olmayan inter-
net dokiimani

(www.hurriyet.com.tr, 2012)

Ayni yazarin farkh yil
birden ¢ok calismast

(Tekin, 2011, s. 220; 2013, s. 30)

Aym yazarin ayni yila
ait birden fazla eseri

(Heper, 1999a, s. 165) ve (Heper, 1999b, s. 140)

Aym soyadl iki yazar

(O. Aslan, 2000, s. 6; M. Aslan, 2010, s. 71)

Birden fazla kaynak-
tan yararlanma

(Aytekin, 2004, s. 71; Kiigiik, 2008, s. 87)

Orijinal kaynaga ula-
silamamas1 durumun-
da

(Metin iginde bahsedilirse) inalcik’a gére (akt. Hanioglu,2012,
s. 40)
(Metin icinde bahsedilmezse) (Inalcik’tan akt. Hanoglu, 2006,
s. 40)

Kisisel iletisim vasi-
tasiyla ulagilan mii-
lakatlar, = mektuplar,
e-mailler

Kisisel iletisim vasitasiyla ulagilan miilakatlar, mektuplar,
e-maillerde, kisisel iletisim kurulan kisinin ad1 ve gériismenin
tarihi belirtilmelidir. Ancak, kisisel iletisim yoluyla elde edil-
mis veriler kaynakcaya eklenmemelidir:(N. AlSayyad, kisisel
iletisim, 25 Mart 2018)

Dipnotlar ve sonnotlar

APA yazim stilinde, dipnot ve sonnot kullanimi pek tercih edil-
memektedir. Bundan dolayr miimkiin oldugu kadar az dipnot
kullanilmalidir. Yalmzca gok elzem bir agiklayici not gerekti-
ginde dipnot kullanilmalidir.

Onemli not: APA atif ve kaynakcada “and” yerine “&” kullanilmasini 6nermektedir. An-
cak Tiirkcede “&” sembolii “ve” yerine kullanilmadigindan, Tiirkce olarak yazilan metin-
lerde atif yaparken ve kaynakca yazarken “&” sembolii kullanilmamalidir.

Ayrica, ¢ kisiden ¢ok yazarhh metinlere atif yaparken APA “et al.” (Kernis et al.,
1993, s.65) kullanmilmasini 6nermektedir. Ancak Tiirkce’de “et al.” yerine “vd.” (Kernis
vd., 1993, s. 65) kullanilmalidir.
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Bununla birlikte, eger degerlendirilmek iizere Adli Bilimler ve Sug Arastirmalar1 Der-
gisi’ne gonderilen calisma Ingilizce hazirlanmissa, bu metinlerde atif ve kaynakcada APA
standartlarina uygun olarak “and” yerine “&” sembolii ve “et al.” kullanilmahdir.

Kaynakca

Kaynak bilgileri verilirken yazar(lar)in 6nce soyadi sonra adi yer alr. Iki yazarli bir kaynak-
ta yazarlar arasina “ve” baglac1 konur. Tkiden fazla yazarli eserlerde ise yazarlarin arasina
noktal virgiil (;) konulup son yazardan 6nce “ve” baglaci konulur.

Yazarlar soy ismine gore alfabetik olarak siralanir. Yazarlarin soyadlari ve adlarinin ilk
harfi bityiik yazilir. Kullamlan kaynagin kiinye bilgileri agik olmahdir. Cok basimh kitap-
larda baski sayisi yazilir. Yabanci kaynaklarda, kiinye bilgilerinin tamam kaynagin yazim
dili ile yazilir, Ttirkgelestirme yapilmaz.

Kaynakca Ornekleri

Kitap, temel bicim

Yazar, A. A. (Yayn yil1). Calisma adi. Yer: Yaymc.

Ozbudun, E. (2008). Anayasalcilik ve demokrasi. Istanbul: Bilgi Universitesi

Tek yazarli kitap Yaymlar,

iki yazarh kitap Alkm, S. ve Ozer, K. (2011). Muhafazakarhigin farkli boyutlari. Ankara: Ka-
dim Yaynlar.

Ug ile yedi yazar Yazarl, A.A., Yazar2, A.A., Yazar3, A.A., Yazard, A.A., Yazar5, A.A. ve Ya-

arasi kitap

zar7, A.A. (Yaym yil1). Kitabin ad. Yer: Yayinci

Siireli yayinda
makale, temel
bigim

Yazar, A. A., Yazar, B. B., ve Yazar, C. C. (Y1l). Makale ad1. Dergi adi, cilt.
No (say1 no), sayfa/lar. doi:http://dx.doi.org/xx.xxx/yyyyy

Tek Yazarli Ma-
kale

Ayhan, U. (2016). Yeni giivenlik konsepti ve giivenligi sinir 6tesinde kargila-
ma. Giivenlik Calismalar: Dergisi. 18, (3-4), 5.26-41.

Iki yazarli siireli
yayin

Wegener, D. T. ve Petty, R. E. (1994). Mood management across affective
states: The hedonic contingency hypothesis. Journal of Personality and So-
cial Psychology, 66, 1034-1048.

Ug ile yedi yazar
arast siireli yaym

Kernis, M. H., Cornell, D. P, Sun, C. R., Berry, A., Harlow, T. ve Bach, J.
S. (1993). There’s more to self-esteem than whether it is high or low: The
importance of stability of self-esteem. Journal of Personality and Social Ps-
ychology, 65, 1190-1204.

Yazar adi olarak
kurum

Emniyet Genel Mudiirliigii. (2000). Polis 1999 Emniyet Genel Miidiirliigii
calismalari. Ankara: EGM APK Dairesi Bagkanligi, Yaymn No.138.

Yazar Ad1 bilinmi-

International Tourism Report. (1997). Travel and tourism intelligence. No. 2.

yorsa ya da yoksa
Serra, N. (2011). Demokratiklesme siirecinde ordu: Silahlt kuvvetlerin de-
Ceviri mokratik reformu iizerine diigiinceler. (Sahika Tokel, Cev.). Istanbul: Tletisim
Yaymlar1.
Hazirlayan Pamir, N. (Haz.). (1993). Terorizm, kont-terér ve giivenlik. Istanbul: Kastag

Yayimnlari.
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Yazar, A. A. (Ed.). (Yaym yili). Kitap ad. Yer: Yaynci.

Ozbek, M. (Ed.). (2005). Kamusal alan. istanbul: Hil Yaymevi.

Diamond, L. ve Plattner, M. (Ed.). (1996). Civil-military relations and de-

Editorli Kitap ) . . .
mocracy. Baltimore ve London: Johns Hopkins University Press.
Ozkol, A. O., Delici, M. ve Ozhan, S. (Ed.). (2009). ABD dis politikast. Is-
tanbul: Kiire Yaynlar1.
Yazar, A. A. (Yayn yili). Boliim/makale adi. A. Editor ve B. Editor (Ed.),
. ) Kitap ad iginde (sayfa numaralari). Yer: Yaymnci.
Editorlii Kitapta - - - -
Béliim Cinar, M. (2011). 2000’1i yillarda Tiirkiye’de siyaset. A. Demirhan (Ed.),

2000’li yillarda siyaset ve siyasi partiler iginde (s.136-152). Tstanbul: Mey-
dan Yaymecihk.

Yazarsiz Siireli

The Economist. (2011). Trade and wages. s. 341, Londra s.74-75.

Sempozyum ve
Kongrede Sunulan
Yayimnlar

Tasagil, A. (2017). Gok Tiirk déneminde i¢ giivenlik meselesine bir bakis.
Tiirk polis tarihinin kékenleri. 1. Uluslararast kolluk tarihi sempozyumu, 15-
17 Nisan 2016, Ankara: Polis Akademisi Yayinlari, ss. 15 - 32.

Raporlar

Burke, W. F., Ugurtas, G. (2002). Seismic interpretation of thrace basin.
TPAO internal report. Ankara.

Yazarsiz Raporlar

Uluslararas1 Terdrizm ve Giivenlik Arastirmalari Merkezi. (2016). Tiirki-
ye’de giivenlik sektoriiniin dontigtimii: Polisligin yeniden yapilandirilmasi.
Ankara: Polis Akademisi Yaymlar1
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lir. Tablo kelimesi, numarasi ve nokta koyu (bold) yazilir. Tablolarda kullanilan verilerin
kaynagi, tablonun sol alt kdsesinde belirtilir ve koyu olarak “Kaynak:” seklinde yazilr.
Tablonun baghig1 ve kaynagi yazilirken sadece ilk kelimenin ilk harfi biiyiik yazilir, diger
kelimeler kiiciik harfle yazilir ve koyu (bold) olmadan yazilir.

Ornek Tablo:

Tablo 1. Kara para aklamada kullanilan sektorler

Yerlestirme Ayristirma Biitiinlestirme
Bankacilik X X X
Déviz Biirolart X
Para Transferleri X
Menkul Kiymet X X X
Sigortacilik X X X

Kaynak: Aydin, (2010, s.42).
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Sekiller

Sekil numarasi ve baghgl, seklin altinda yer alir. Seklin kaynag) sekilden sonra parantez
icinde verilebilir.
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40
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Beklentile?0

Sekil 1. Almanya, reel kesimde mevcut durum ve beklentiler, (Kaynak: Giirsel ve Balci,
2011, s.5)
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