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ABSTRACT: the paper deals with the processes of the effects of the radioactive gas
radon and geomagnetic disturbance (occurring during magnetic hurricanes) on bio-systems.
KEY WORDS: geomagnetic field, magnetic hurricane, ozone, radon, magnetostriction,
microsome, mitochondria.

The entire biosphere including human beings is known to be affected by
the background ionizing radiation. Besides, within the scope of the physics of
the relation between the Sun and Earth, the emphasis is placed on the effect of
the geomagnetic field disturbance (the so-called magnetic hurricanes) on the
biosphere, more specifically on human beings. In recent years these potential
relations have been intensively studied not only by doctors, but also by
biologists, biophysicists, physicists and ecologists.
During strong magnetic hurricanes there are considerable changes in the
tension of the magnetic field and the concentration of various chemical
components of the troposphere (e.g. radon, ozone and other gases).
Accordingly, a distinction has been made between two possible
mechanisms of the effects of magnetic hurricanes on human health: 1) the direct
effect of radiation on different parts of human body; 2) the effect on bio-systems
caused by the increased concentration of various gases during this period, which
results in radioactive contamination.
Radiobiologists have proved that mountain rocks, such as granites and
basalts are the major source of the radioactivity of soil and water. In addition,
the degree of soil radioactivity is higher in the case of loam and black soils,
whereas forest soils are characterized by lower degree of radioactivity. These
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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data seem to be appealing to agricultural workers as well, since the radioactivity
of the water they consume and its constituent micro and macro elements are
closely linked to the soil cover and the water of plant and animal habitats.
Studies by ecologists show that through the link – soil-plant-animal-human –
radioactive and toxic substances get into the body. The content of these
substances is ten times and a thousand times greater than their original content.
A significant source of natural radioactivity is the gas of radon, which gets
from the ground into the layers of the air of troposphere and afterwards gets into
basements and residential areas. Radon is an odorless and coulourless gas
produced as a result of the radioactive fission of uranium and thorium. The
period of its semi-fission lasts 3,8 days. It has 3 isotopes that produce the
elements of short life expectancy – polonium- 210, 216, 218. They emit alpha
particles and the period of their semi-fission lasts from a fraction of a second to
several minutes. The lead - 212, 214 and bismuth - 214 produced at this time
emit beta particles.
During the process of breathing millions of radioactive atoms of radon get
into the lungs in 1 minute. They are selectively concentrated in certain organs
and tissues, particularly in hypophysis and the cortex of adrenal gland. These
two major glands of internal secretion determine the hormonal activity of the
body and regulate the function of the vegetative nervous system. The products
dissolved in blood and lymph are rapidly transported throughout the whole body
and lead to massive irradiation. The threats of radon include functional disorders
(suffocation, dizziness, nausea, depression, etc.). Furthermore, lung cancer
might occur after the lung tissues are irradiated. According to A. Shemi-zade,
25Bq/m3 concentration of radon in houses leads to 3-4 cancer cases out of 1000.
If the concentration level in a room equals 200Bq/m3, the number of patients
increases 10 times [2].
Nowadays the issue of radon irradiation is accentuated in various countries.
In Sweden all the irradiation regions have been studied and a map of the level of
radon activity has been made. According to the map, the level of concentration
of this poisonous gas was very high in a number of residential buildings. Special
measures have been taken in the USA to determine the limit of the radon
concentration level in houses. The limit in this country is 190 Bq/m3. In Europe
and Georgia the limit is 100Bq/m3 for new buildings and 200Bq/m3 for
residential apartments [3].
Radon has a particularly strong effect on the humans who live in basements
or on the first floors. In order to reduce the risk of radon irradiation, it is
necessary to take protective measures – special floor covers should be applied,
the apartment should be aired properly, etc. Active ventilation that lasts for 2-3
hours reduces radon concentration 3-4 times. However, specialists believe that if
radon concentration level in the air is higher than 400Bq/m3, the residents are
supposed to leave the apartment.
6
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Studying the composition of radon and aeroins, A. Shemi-zade made an
important discovery.
He noticed that the “radon hurricanes”, during which
there is a considerable increase in the degree of radon radioactivity and aeroin
concentration in the air, are closely linked to the disturbances of the Earth’s
magnetic field – the “geomagnetic hurricanes”. Scientists believe that during the
magnetic hurricane radon is intensively emitted from subterranean layers as a
consequence of contraction of the micropores of mountain rocks
(magnetostriction effect)[2].
Let us have a broader discussion about the possibility of the immediate
impact of the geomagnetic field disturbances on the biosystems. Through the
studies conducted it has been determined that even the influence of a short-term
artificial field on a human body with a frequency of 0,01-5 Hz and an intensity
of H=100 GAMMA (1 GAMMA = 10-5G) sharply alters the character of
electroencephalography. After being operated the weak variable field, in humans
pulse frequency increases, self-awareness worsens; weakness, headaches,
disturbed conditions and etc. emerge. There are lots of changes in the electrical
activity of the brain. Besides, it is known that the geomagnetic field plays an
important role in the orientation of living organisms. This applies to birds and
animals as well as fish and plants [1].
It should be mentioned that during a severe magnetic storm the connection
between electromagnetic field-component variations and the ongoing ones in
biosystems has been revealed at several times at the Cosmophysical Observatory
of Akaki Tsereteli State University, located in the outskirts of the highmountainous village Khumuri in the district of Vani, in the area of pure
geomagnetic conditions. The observation upon Earth’s electromagnetic fields
was continuously being conducted for 12 years in the range of hertz (Hz) by
means of magnetometers and geovoltmeters. A particularly severe magnetic
storm was detected on June 10, 1991, which was later followed by a heavy
earthquake in the same year, June 15. The storm lasted for almost five years and
it was registered almost at all the components of the geoelectromagnetic field.
One of the fragments of this storm is presented.
In this period, in the observatory there were detected sharp changes in the
various meteorological and geochemical parameters. In parallel, there were
observed the variations of the various biomedical and psychological indicators
in the working personnel. In particular, most of the employees suffered
insomnia, nervous system problems, increased arterial pressure, seizure and
vomiting.
According to the results obtained from a theoretical research, it has been shown
that the flow of density and strength of the geomagnetic field energy in the
occurrence of the disturbance exceeds the sensitivity threshold of the human in
2-5 orders. Besides, the statistical elaboration of the studies has enabled us to
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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draw a conclusion that a spontaneous increase in the geomagnetic field impacts
a rising dynamics of cardiovascular diseases. Furthermore, large and longlasting storms lead to much more intensive disturbances.
Now, briefly, let us touch upon the influential mechanisms of the geomagnetic
storms on the human body including a cardiovascular system. The work
conducted in geomagnetic biology relieved the geomagnetic field mechanisms
perceived by the living organisms, which are connected to the biological field
penetration. The biological influence of the variable electromagnetic fields (0,2100Hz) occurs through the membrane penetration. A discovery of the link
between the living organisms and geomagnetic fields via the penetration of the
membrane mechanism gives way to new, broad perspectives generated in view
of the explanation of the biological effects [5].
Indeed, a membrane – a structural element to be constituent of any cell – plays a
key role in the functioning of all living organisms and the organ regulation. In
particular, the coordinated work of a mechanism of the membrane penetration
makes it possible to exactly maintain the self-regulating ability of the
homeostasis of the living organism and all of its organs starting from
submicroscopic particles like microsomes and mitochondres to separate organs.
The immediate effect of the geomagnetic field on the mechanism of the
membrane penetration has a very deep influence on the whole organism and
induces a huge chain of occurrences, displayed in the various modes of the
neuro-psychical activity. At this point, we should consider that the immediate
effect of the geomagnetic field on the mechanism of the membrane penetration
takes place in parallel to a large number of different adaptive-regulatory
reactions of the body of which the optimal level of the interdependence between
the body and the environment is achieved. But the necessitated effect of the
geomagnetic field on the penetration of all membranes in the biosystem induces
the fluctuations of their functional-dynamic indicators. According to the
contemporary suppositions, in the pathogenesis of cardiovascular disease,
significant importance is attached to the penetration of the tonus in the walls of
the blood vascular system and the fluctuations related due to
the balance of electrolytes, which are generated in response to the geomagnetic
field forces and we could consider it as one of the components of the
complicated pathogenesic mechanism in the case of the circulatory system
disease. In addition, the geomagnetic field activation covers the central nervous
system and alters the penetration of the mechanism of the brain cell membrane
and bioelectric activities.
In the second half of the last century the magnetic fields of the biological
objects of their own were discovered. Such kind of magnetic fields were
registered during the working of the heart (approximately 10-5 oersted order)
whilst the nerve impulses were travelling through the fibber, at the time of the
electrical activity of nerve and the brain etc. In particular, the magnetic field of
8
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the human brain is of 10-8 oersted order, and in the human body there are (3-5)
10-6 amperian order currents. This current is generated in the human skin and not
resulting from the processes undergoing in the muscles. It is supposed that they
are produced by the brain’s ion electrical current. The sharp alternations of the
geomagnetic field intensity influence the human psyche, too. In the years of
1977-1984, in New York Psychiatric Hospital, (the USA) scientists registered
the dynamics of the in-coming patients. It turned out that the number of the
incoming patients and their psychic irritation was sharply increasing during the
periods of the magnetic field disturbances.
The main source of illness and radiacion of jaw- teeth system of human
organism in the radioactive fields represent Radon Which enter into the
organism through the our,wator and food. If the number to couse of components
is more than 200 bk/l, then it is expected important complications injaw-teeth
system and other organs . [6]
We think that in this perspective the exposition of the increased sensitivity
(magnitolability) towards the geomagnetic storms created as a result of the SunEarth relationship will be of importance for us to define the degree of the risk.

[1].
[2].

[3].
[4].
[5].
[6].
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ABSTRACT:
The energy efficiency of systems for primary processing of signals in opto-electronic
devices is analyzed for the case of identification and study of remote objects against a bright
background and under low-contrast conditions. A criterion is determined for evaluating the
energy efficiency of the major unit of the system for primary signal processing - the optic
system, and some expressions are derived, relating the value of the signal-to-noise ratio at the
device's input with these criteria (amplification factor) and other "ideal" or "real" optic
systems' parameters. The specific thing here is the operation of the system for primary
processing of signals when the value of recorded contrast equals 1 percent or less. As an
evaluation criterion for the energy efficiency of this system, the signal-to-noise ratio is used.
Comparative evaluation of various systems for primary processing of signals operating
under low-contrast conditions and specific values of the signal-to-noise ratio is performed.
The operation analysis for the system for primary processing of information (signals)
under low-contrast conditions is performed accounting for the impact of the optic system.
The evaluation criterion for the energy efficiency of the major unit of the system for
primary processing of information (the optic system) is the amplification factor, which
determines the limit value for the signal-to-noise ratio at the output of the optic-electronic
device. The assumption is made that the flow, which determines the circle's area, is uniformly
distributed, which does not cause significant errors in evaluating the energy efficiency of the
optic-electronic system.
KEY WORDS: Energy, Low-contrast conditions Optic-electronic system, signal-tonoise.

The system for primary processing of information is the major module of
the opto-electronic device. This system consists of an optic block, an image
analyzer, and an emission receiver. The operation of the system for primary
10
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processing of signals is quite specific when the registered contrast values equal
one or even less than one. This is a matter of interest for space device
construction and therefore, a subject of numerous studies [2, 4, 5].
In this study, the signal-to-noise ratio shall be used as an evaluation
criterion for the energy efficiency of the system for primary processing of
information. Accounting for the fact that the observed (studied) object emits
during a certain time interval ∆t. monochromatic flow of N1 photons, while the
background emits N2 photons (N2>>N1), and accounting as well for the fact that
the emission receiver features generalized quantum efficiency Yλ [1] based on
the well-known expression [3], we can write for signal power 𝑁λ2 and quantum
fluctuations ∆𝑁λ2 :
(1)
and
(2)

𝑁λ2 = 𝑁12∆𝑡2𝑌𝜆2,
∆𝑁λ2 = (N1+ N2) ∆t. 𝑌𝜆.

Then, the signal-to-noise ratio ψ at the output of the system for primary
processing of information under low contrast conditions will be:
(3)

ψ=

𝑁1
√𝑁2

√𝑌λ ∆t ,

consequently depending on the generalized quantum efficiency of the emission
receiver and observation time. From the viewpoint of these two parameters we
shall make the following analysis. As already known, quantum efficiency under
external photoeffect is much smaller than one, amounting theoretically to Y≤0,5.
The quantum efficiency of receivers with internal photoeffect is close to one.
Therefore, from the viewpoint of the first parameter, it is expedient, in view of
restricting photon fluctuations in the system for primary processing of
information, to use emission receivers (single-component or multi-component)
whose operation is based on internal photoeffect.
Concerning the optimization of the second parameter from expression (3),
observation time ∆t, it is most expedient to use accumulation receivers, such as
mosaic receivers and the multi-component structures that have been used more
and more often recently, each of whose components accumulates during the
observation period [6].
Here, we shall make a comparative evaluation of various systems for
primary processing of information operating under low-contrast conditions,
depending on the specific value of the signal-to-noise ratio.
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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In the case of a system for primary processing of information with singlecomponent emission receiver operating in object accompanying mode during
time interval T, under conditions where the receiver's size is synchronized with
the dissipation contour of the optic system, based on formula (3), we obtain:
𝑁
(4)
ψ = 1 √𝑇𝑌λ .
𝑁
√

2

In detection mode using image analyzer, the signal value is determined
not over time T, but over the time during which the object is registered by the
receiver, i.e. over time:
𝜏=

𝑇
𝑛

,

where n - the number of elements within the view field.
In this case, the signal-to-noise ratio is:
(5)

ψ2 =

T
n

N1 Yλ
√N2 TYλ

=

N1
n√N2

√TYλ .

In the same mode, in a system for primary processing of information with
image analyzer of the "uniform grid" type, accounting for the feet that the signal
over a time interval of one modulator revolution is accumulated over a time
interval of half a period T/2 only, it may be written:
(6)

ψ3 =

T
n

N1 Yλ
𝑁2
TYλ
2

=

√n.

N1
√2n.N2

√TYλ .

If the system for primary processing of information uses mosaic receiver
as image analyzer, the signal from the object is actually registered by the
receiver over the whole time interval T. The fluctuation noises are accumulated
over the whole area of the mosaic receiver:
(7)

ψ4 =

N1 TYλ
√n.N2 TYλ

=

N1
√n.N2

√TYλ .

If the system for primary processing of information uses a receiver of the
"electronic-optic convertor with accumulation" type or a set of microchannel
plates, from each of the elements for which the signal and noise accumulated
over the frame time Tk are downloaded, accounting for the background
fluctuation noises of each area, it may be written:

12
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N1

ψ5 =

(8)

K√N2

√TK Yλ ,

where k is the reserve factor accounting for the number of times the signal-tonoise ratio of the components of the electronic-optic convertor must be
increased, so that the influence of background fluctuations be eliminated.
The operation analysis of the system for primary processing of
information under the conditions of low contrast is made not taking into account
the influence of the optic system. But, this influence on the energy efficiency of
the system for primary processing of information is also of interest. Therefore,
we shall determine the value of the signal-to-noise ratio at the output of the optic
system, before the image analyzer and the emission receiver.
The area within which the radiation flow from a remote dot-like source is
collected defines on the focal plane of the optic system a dissipation circular
contour of diameter d1. The exposure to radiation 𝐸ˊ created by the dot-like
source on the focal plane of the optic system is determined by the expression:
Eˊ =

(9)

1
πD2 ςE
4
1
nd21
4

=

ςD2
d2

E,

where D - diameter of the lens’ inlet;
ς - effective admission factor of the optic system;
E - exposure to radiation created by dot-like source on the inlet plane.
The effective admission factor of the optic system ς is equal to
ς = 𝜍1 + ς2 ,
where: 𝜍1 - admission factor of the lens;
ς2 - factor of energy concentration within the dissipation circular contour.
The amplification factor β of the optic system is determined by:
(10)

β= ς

D
d1

.

The average number of photons Nn emitted by the dot-like source, which
determines the area of the dissipation circle follows the normal distribution law
and, for a certain observation time T is expressed by:
(11)

n
Nn = a ςD2 ET ,
4

where a is the quantum number for 1 s.
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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The average number of photons emitted from a uniform background
determined on the focal plane over observation time T is determined by the
formula [4]:
(12)

N ′ = aBςd1 (

nD 2
) T,
4 f′

where: В - brightness of the uniform background;
f′ - focal distance of the optic system lens.
In practice, when the view field of the system has n elements, the average
number of photons is calculated by the formula:
(13)

N ′′ = naBςd1 (

nD 2
) T.
4 f′

Based on expressions (11), (12), and (13), replacing the value of amplification
factor β from (10), the value of the signal-to-noise ratio al the output of the optic
system is obtained. For a single-element system with momentary view field:
(14)

φ1 =

Nn
√nN′

=

E
√B

√βaTf ′ .

while for a system of n elements
(15)

φ2 =

Nn
√nN′

=

E
√nB

√βaTf ′ .

In this form, with focal distances and view field unchanged, and with
equal observation time, the value of the signal-to-noise ratio at the output of the
optic system (not accounting for the losses in the image analyzer and the
emission receiver) depends solely on the amplification factor β of the optic
system.
The major conclusions from this study are:
− the energy efficiency of a system for primary processing of information in
opto-electronic devices while detecting and studying remote objects
against bright background under the conditions of low contrast has been
analyzed; a, criterion has been specified for evaluation of energy
efficiency, and expressions have been derived, relating the signal-to-noise
ratio with some specific parameters of the opto-electronic device.
− the evaluation criterion for the energy efficiency of the major module of
the system for primary processing of information, the optic system,
14
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operating under the conditions of low contrast appears to be the
amplification factor β determining the boundary value of the signal-tonoise ratio at the output of the opto-electronic device.
The results from this analysis have been used in developing systems for
primary processing of information for the opto-electronic devices designed at
the Space Research Institute - Bulgarian Academy of Sciences.

[1]
[2]
[3]
[4]
[5]
[6]
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ABSTRACT: A model of factor analysis is developed in the process of designing of
complex optical systems. Factor analysis is indispensable in designing of photometric and
spectrophotometric optical-electronic devices which consist of entrance-scanning system by
space, lens with inner focusing, collimator objective which ensure the entering of a parallel
bundle of rays over a dispersing diffraction grate over a wave length, a chamber lens and
respectively, a sensor.
These and similar optical systems require higher degree of elimination of chromatic
aberration, etc. which ensures good quality of the optical system and of the obtained results.
KEY WORDS: Energy, factor analysis, designing of complex optical systems.

The method factor analysis ensures a possibility for constructional
definition of the mathematical model of the optic system, and in particular the
modal of its basic components and a set of factors within the limits of which the
given task and questions should be solved. The model factor analysis is
developed on the basis of experimental data. One of the typical forms of
presentation of the experimental data is the matrixes [1, 3]. The columns of such
a matrix correspond to the characteristics or its changes, and the rows
correspond to different versions of the system. They are distinct by a number of
specific values of the initial parameters. Using data from such an ensemble for
the system, equations are being solved which connect the characteristics with the
construction parameters [2, 4, 5].
The design of the optical system is a complex creative process which
consists of many stages, including aberrations analysis, which ensure the
evaluation of the correction quality of the system and its correction possibilities;
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elimination of the aberrations to a certain extent; optimization of the criterion for
balancing the aberrations and the correction quality for a large quantity shafts
and rays; calculation of the limits of optical parameters, etc [8, 9, 11].
The calculation of an optical system with certain characteristics
is
led to a solution of a system of nonlinear equations
,

(1)

where the characteristics 𝜑𝑗 in certain areas of the area P are expanded in a Tyler
row by degree of transformation ∆pi and they are limited by linear (or quadratic)
terms
.

(2)

The necessary appointed values of the characteristics
constructional
given and they should be achieved with a certain extent of accuracy δφ1, δφ2 ,…,
(0)
δφt and for every correctional parameter pi - initial value 𝑝𝑖 , the sum of which
makes the vector
. Looking for the solution of equation (1) is done by means
of creating a sequence of vectors
and
(3)

,

where j = 1,2,…, t
Defining
, and thus answering condition (3), system (1) is being
solved. When entering a helping sequence of the function
(4)

.

So the proximity to the solution of (1) is evaluated by the following
subordination:
,

where the non-negative value of 𝑎𝑗∗ takes into consideration the influence of the
changes of the characteristics of the evaluating function Ф*. The values of 𝑎𝑗∗
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and δφj are given by the constructor according to his opinion. The difficulties
here come from defining the proper coefficients

𝑎𝑗∗

2
𝜎𝜑𝑗

which set the requirements

to a certain aberration image, described by a large number of characteristics.
The method of calculation allows for a diversion of sizes and
characteristics of the parts and the system, which have not been developed. The
matter of concrete limits is 'decided on the basis of analysis of the influence of
the changes of the construction parameters over the system characteristics.
One of the methods which aids the solution of this extremely complex
problem is finding the degree of influence of the parameters within certain limits
and their changes over the described combination in equation (2) of the optical
system characteristics [6, 7, 10].
If the system has t characteristics φ1,φ2,…,φt, every one of them contains
N quantities (j = 1,2,…,k,t; k=1,2,…,N). We mark the values

by

means
where
is an average arithmetical value of the
quantities of φkj; δφj is the value of the dispersion, characterizing the dispersion
of the values of φkj in relation with
components, the basic equation is:

. Then in the analysis of the main

(5)
where f(P) - function of analysis of the system from the P-component; aPj - the jth
characteristics of the Pth component. Equation (5) in a mathematical registration
can be presented as:

,

where

The components can be received like the solution of the relative equation
(6)

,

where R is a matrix of coefficient of correlation for the variable quantities
φ1,φ2,…,φt; - orthostandardized own vector of the linear transformation of R; γ
- corresponding of R definite number l-single matrix. Every negative number γ
is root, characterizing the equation [11]
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(7)
Taking the real values of the vector λ and substituting it in (6), a1j is
defined in equation (5) for the first component f(1). The same goes for a2,a3 for
f(2),f(3), etc. The values for γ dispersion of the basic components and the sum of
the dispersions γ1,γ 2,…,γt is equal to the sum of the dispersions
the
initial characteristics of the system [10].
It can be seen from equation (5) that with the change f(p), the most
important are the characteristics of φi which provide the biggest value of apj.
This means that if we analyze that value of apj, we can choose such
characteristics that could influence the change in the greatest extend of the basic
components [5]. This is a possibility to specify a set of the largest number of
independent characteristics when designing optical systems. The sign in front of
apj in equation (5) show a positive or negative link with φi in a specific
component, which allows comparing the aberration image, which is defined by
the basic components, to the requirements. On the basis of the examination of apj
of the basic components, we can do a content analysis, i.e. the main components
can be seen as basic parameters of the optic system and they present important
regularities when forming the quality of the image [9].
In the analysis of the common factors, the basic equations are written in a
matrix mode:
(8)

E=QF+U,

where Q = (qpj) - rectangular matrix with sizes t x v for the coefficient of linear
transformation;
U - transpose matrix;
E = (lj) - t metric vector with characteristic F = (f(p)).
When factor analysis is used, there is a link between the t correlated
characteristics φi and v(v<t), when calculating the matrix Q, the coefficient of
linear transformation is qp when the correlation matrix R is known. We can
suppose that U does not depend on F and no Ui is correlated with each other, i.e.
matrix V = M(UUT) has a diagonal mode, where M is an operator of the
mathematical expectation; U - transpose matrix. So, equation (8) with the help
of the operator for mathematical expectation M is transformed into [6, 7, 8]
R=QQT+M
where QT is a transpose matrix of Q.
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Because the coefficients qpj are unknown in the factor model, the
characteristics φ1,φ2,…,φi are approximated with the help of linear functions.
The approximation of the characteristics φi. is done with the help of
f(1),f(2),…,f(v).
In conclusion, we can say that the presented model of factor analysis
ensures the creation of an algorithm of the designing process of complex optic
systems. It is very necessary when designing photometric and
spectrophotometric optic-electronic devices. These and similar optic systems
require a significant extend of chromatic aberration removal to ensure good
quality at the exit of the system. The authors of the paper realize that the
presented topic is very complex, diverse and voluminous and that it cannot be
completely solved but they also consider that they have contributed to its
mastering.
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ABSTRACT: Warehouse operations are much more complex than when they appear at
first glance. Profi ling (partitioning) of products and orders leads to a potential multitude of
warehouses inside the warehouse. The paper presents an algorithm for increasing storage
capacity in modern warehouses
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I. Introduction
Warehouses are places where materials and goods are stored [1].
Depending on the market demand, many operations such as loading distribution,
packaging, marking, commercial conversion consolidated cargo forming are
completed. Warehouses could be considered as a distribution channel for goods
and materials. They could also be considered as an "insurance" against various
difficulties in distribution channels and disruption of material flows in already
established distribution chain.
Warehouses [5] accumulate material resources, which are necessary for
dampering the volume fluctuations of demand and supply. They are also very
important for synchronizing system from the producers to the customers or
material flows in technological production systems.
II. Exposition
Warehouses can serve different roles within the larger organization. For
example, a stock room serving a manufacturing facility must provide a fast
response time. The major activities would be piece (item) picking, carton
picking, and preparation of assembly kits (kitting). A mail-order retailer usually
must provide a great variety of products in small quantities at low cost to many
customers. A factory warehouse usually handles a limited number of products in
large quantities. A large, discount chain warehouse typically “pushes” some
products out to its retailers based on marketing campaigns, with other products
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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being “pulled” by the store managers. Shipments are often full and half
truckloads. The warehouse described here is a small, chain warehouse that
carries a limited product line for distribution to its retailers and independent
customers.
The purpose of the warehouse is to provide the utility of time and place to
its customers, both retail and individual. Manufacturers of office supplies and
furniture are usually not willing to supply products in the quantities requested by
small retailers and individual customers. Production schedules often result in
long runs and large lot sizes. Thus, manufacturers usually are not able to meet
the delivery dates of small retailers and individuals. The warehouse bridges the
gap and enables both sides, manufacturer and customer, to operate within their
own spheres.
Modern big warehouse is a complex technical facility which consists of
multiple interconnected elements. It has a fixed structure and performs a number
of functions in the transformation of material flows, also in the accumulation,
processing and distribution of goods among consumers. Moreover, because of
the variety of parameters, technological and volume-planning solutions,
equipment design and characteristics of the diverse nomenclature of processed
goods stores belong to complex systems. At the same time the warehouse itself
is only an element of a system, which is on a higher level in the logistics chain.
This position determines the main technical requirements to the warehouse
system. It also determines the goals and criteria for its optimal function and the
conditions for cargos processing.

Fig. 1. Load types.
Products are sold by the warehouse as pieces, cartons, and on pallets.
Figure 1 shows the relationships among these load types. Individuals usually
request pieces; retailers may also request pieces of slow movers, products that
are not in high demand. Retailers usually request fast movers, products that are
in high demand, in carton quantities. Bulky products like large desktop storage
22
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units may be in high enough demand so that they are sold by the warehouse in
pallets. Furniture units are also sold on pallets for ease of movement in the
warehouse and in the delivery trucks. The typical dimensions of a piece is 10 ×
25 × 3.5 cm, with a typical volume of 0.875 liters. A carton has typical
dimensions of 33 × 43 × 30 cm, with a typical volume of 42.6 liters. Thus, a
typical carton contains 48.7 pieces. The typical dimension of a pallet is 80 × 120
× 140 cm, with the last dimension being the height. The pallet base is about 10
cm high, so the typical product volume is 1.25 m3, corresponding to 29.3 cartons
[3]. The pallet base allows for pickup by forklift truck from any of the four
sides. Products in the pallet reserve storage area (see Fig. 2.) are assigned
locations using a shared storage concept, with the more active products located
closer to the receiving or shipping dock

Fig. 2. Pallet reserve storage area, fl oor stacking
The high cost and limited availability of real estate near population centers
- where most businesses would like to locate often forces firms to make the most
of smaller facilities. In large cities it is common to find multi-level department
stores, parking lots, all efforts to make better use of space.
Effective space utilization has long been a theme in material logistics and
transportation as well. For example, ports must make the best use of limited
acreage to store empty and full containers and other cargo; shipping and
trucking firms must maximize freight per vehicle in order to reduce the total
costs of transportation; and distributors strive for high utilization of warehouse
space to decrease total facility and operating costs.
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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An automated form of dense storage is deep bulk storage, in which pallets
are stored several deep in an automated handling system (Figure 3).

Figure 3: An automated deep bulk storage system.
Storage system has Very High Density (VHD) when it is sometimes
necessary to move interfering items in the system in order to gain access to
desired items. Generally speaking, double-deep pallet rack has very high density
because one might have to move a pallet to retrieve the one behind it, but singledeep pallet rack does not, because every pallet is accessible directly from an
aisle. Deep-bulk systems also have very high density, as do many container
yards in ports, where containers are sometimes stored several units deep, and
perhaps several units high.
If aisle cells are the same size as cells containing items, and so aisles have
the same width as items. For many automated systems this is a reasonable
assumption, but for other systems those involving forklifts in particular aisles
are wider than items to allow the transporter to maneuver. Should wider aisles
be necessary, there are at least two options. If aisle width is approximately an
integer multiple of the width of a storage cell, we can redefine “cell” to mean the
integer multiple and proceed as before. An alternative is simply to “stretch” the
aisles to required width and then fill in newly created storage space with items.
Figure 4 shows three example layouts: single-, two-, and three-deep, from
left to right.

Figure 4: Example layouts
24
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If we use algorithm, which is called Fill-and-Rotate, is based on a simple
labeling procedure and a series of rotations of the grid (Figure 5):

Fig.5: The Fill-and-Rotate algorithm applied to a 10 × 10
The best layouts for Very High Density storage spaces have a definite
structure: items should be arranged in several aisles connected by a single cross
aisle. For certain combinations of length, width, and lane depth it is best to
arrange a slightly different region on one side to compensate for the lack of
divisibility between the parameters.
III. Conclusion
The storage density in a space can be no greater and this bound is
asymptotically tight as the storage space gets large. Logistics might use this as a
rule of thumb when designing storage spaces that will be faced with the need for
high density. This simple result can be used in other contexts as well for parking
lots
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ABSTRACT: In recent years, according to experts, the emissions change clearly shows
that urban air pollution has increased as a whole, as opposed to an overall emissions
reduction in countries. In hundreds of cities of the world average air pollution levels exceed
the sanitary standards. So in Almaty city thermal power plants are the largest stationary
sources that contribute to air pollution.
The article deals with laws of modern spatial and temporal distribution of carbon
monoxide in the air basin of Almaty city, depending on the distance from TPP – 2 (thermal
power plants). In particular, research shows that there is a direct relationship between the
level of air pollution and wind conditions of the city.
KEYWORDS: air basin, pollution sources, pollutants, the level and extent of
contamination, оксидуглерода.

Introduction
APC energy sources (TPP-1, TPP-2 and boiler rooms of APC) provide
about 70% of the heat consumption in Almaty, but they contribute most to air
pollution among available stationary sources. A significant impact on the overall
air pollution emissions is caused by thermal power complex TPP-2, located near
the western border of Almaty city.
Until recently, the main fuel source was the Ekibastuz coal with an ash
content of 34.4 percent. According to statistics at total emissions of 39.5
thousand tons / year up to 15642 tons / year of pollutants are transferred into the
city with winds of northern and western direction, which exceeds the amount
of emissions from stationary sources of thermal power plant and industry,
located directly on the urban area [1].
While usual combustion is incomplete, the combustion of solid fuel in TPP
boilers creates a large amount of ash, carcinogens, which according to A.
Stepanovskikh pollute the environment and affect all components of nature [7].
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Methodology
The object of study is the state of air pollution in Almaty city by pollutant
such as carbon monoxide. The main research methods were physical-statistical,
comparative - analytical, mathematical processing of empirical data.
As the initial data we used meteorological materials, data on air pollution in
Almaty during years 2010 -2013and data from automatic monitoring stations №
5 and 29.
Results and Discussion
Monitoring the air quality was conducted mainly in two stationary posts,
the data was received by ground-based automated posts, [4] distant from the
main subject of pollution TPP-2. Namely we used post № 5, located in the
south-east of TPP-2 at a distance of 13km and post № 29, located in the north east direction from the source of pollution at approximately the same distance
as the post № 5.
Posts were chosen on the basis of distance from the TPP-2 and patterns of
wind regime in the direction of the city center and to the north. In accordance
with Table 1 we can see the following pattern of harmful impurities’ distribution
in the surface layer of the atmosphere with increasing distance from TPP-2.
Table 1.Observations of carbon monoxide concentration produced by
ground-based automated posts for years 2010, 2013.
Research period Post
number

winter - 2010
summer - 2010
Total in2010
winter - 2013
summer - 2013
Total in 2013

5
29
5
29
5
29
5
29
5
29
5
29

Average concentration
mg/m3
Value in
excess of
MAC
0.459
0.2
2.148
0.7
0.30
0.10
1.495
0.5
2.333
0.78
7.857
2.6
0.30
0.10
1.4
0.5
0.5
0.2
0.2
0.1
0.3
0.1
0.9
0.3

Maximal concentration
mg/m3
Value in
excess of
MAC
6.161
1.2
19.09
3.8
6.9
0.0
7.01
1.4
28.994
5.8
59.209
11.8
2.56
0.5
3.9
0.8
1.1
0.2
2.4
0.5
2.6
0.5
8.3
1.7

We can see that post № 29, located 13 km from the power plant is subject
to greater pollution in terms of 2010. The annual level of atmospheric pollution
by carbon monoxide exceeds the MAC by 2.6 times and is 7.857 mg / m3, while
the post №5 located at the same distance from the source, but only in a south-
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eastern direction has mean concentration of 2.333 mg / m3, which exceed the
MPC only 0.78 times.
Particularly appreciable is difference between the level of air pollution in
the posts, as maximal one time concentrations. So at the post №29 the maximum
single concentrations can reach up to 11.8 times exceeding MPC, while at post
№5 they make up 5.8 MAC. Quite a different picture emerges in 2013, where
the concentration of carbon dioxide is much lower. This can be explained by the
fact that the program for reducing emissions from TPP - 2, has been launched
after partial reconstruction of the power plant and change of its technological
characteristics, which explains a steady decline in emissions. Thus, according to
the statistics, TPP-2 last year completely run on gas and its emissions amounted
to 3000 tons, instead of 6000, emitted when working with liquid fuels [5].
If we consider the level of pollution in the city at the posts by seasons, it
can be seen that the level of contamination is much lower in summer, when the
heating season ends. But the difference between the posts 5 and 29 is quite high
at any season of the year. This regularity in the distribution of the level of
contamination at two positions can be explained by the following reasons.Firstly
it is the wind pattern of the city and the wind speed at different seasons of the
year. Many authors use long-term statistical data for the construction of different
models [8].
Aldabergenov S. revealed that throughout the year in Almaty prevailing
wind speeds are up to 2 m / s (88% of cases). Strong winds (15 m / s or more) in
Almaty arerarely observed, and in average they occur 15 days per year [3]. In
winter, according to H. Ahmetzhanov strong wind occurs 1-3 days in 10 years,
in summer for 2-3 days each year, mostly in the afternoon, and often has the
character of squalls, accompanied by dust storms [2].
If we take into consideration the wind conditions we can see the prevalence
of winds of north-west and west directions but this prevalence is not significant
from the total number of all directions (Fig. 1, 2). These statements were made
by the author and were processed over a five year period (2007 - 2011).
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Figure 1 - Windrose in January in Almaty during the study period
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Figure 2 - Windrose in July in Almaty during the study period
The repeatability number of winds of the north-western direction is
somewhat less that is why the post №5 located in the south-east of the TPP-2
accounts for less than major pollutants. Winds of south -western direction occur
more often as a percentage and they are responsible for bringing pollution into
the northern part of the city.
According to SchwerTs. the stagnant air conditions in the northern parts of
the city account for high contamination potential, characterized by high
occurrence of elevated and ground inversions at low wind speeds less than 0-1
m / s [6].
The reason for such a feature in distribution of surface inversions
occurrence is greater nighttime cooling of the earth's surface, since the northern
part of the city is much lower than the southern by the altitude above the sea
level.
Conclusion
All research posts have exceeded MAC by carbon monoxide. Mainly
polluted are northern parts of the city, where occurs the high potential for the
accumulation of impurities in the surface layer of air, as a result of special
climatic characteristics, i.e., wind conditions, opportunities for relocation and
dispersion of impurities, repeatability of surface and elevated inversions at a
wind speed of 0-1 m / s. As you can see, the level of air pollution with carbon
monoxide, under the torch and under adverse weather conditions in winter
increase appreciably.
Reducing the environmental stress from power plant complex of the city
may be achieved by using more environmentally friendly fuel, such as natural
gas.
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ABSTRACT: Monitoring of atmospheric air at an urban background station in the city
of Varna, Bulgaria between 2007 and 2014 to evaluate the levels of the secondary pollutants
О3 and its precursors – NO, NO2, NMHC and CO. Annual, monthly and diurnal variations
were studied. The results show that О3 and the precursors do not exceed the norms that
threaten human health. As compared with the start of the monitoring, the О3 concentrations
have risen from 32.22 to 52.04 µg/m3 and the differences have high statistical significance
(0.025 ≤ Р ≤ 0.05). The maximum concentrations of the secondary pollutant О3 are achieved
several hours after the peak precursor levels.
Measures are proposed for reduction of the emissions of the О3 precursors with the aim
to reduce the concentrations of the secondary pollutant in the lower atmosphere.
KEY WORDS: О3, ozone precursors, NO, NO2, NMHC, CO, atmospheric air

INTRODUCTION
The ozone in the lower atmosphere is a secondary pollutant which is
formed as a result of photochemical reactions of volatile organic compounds
(VOC), nitrogen oxides and CO under the influence of high temperatures and
ultraviolet solar radiation. The ozone is not directly emitted by different sources,
but is formed as a result of photochemical reactions in the atmosphere. For that
reason the short-term peak concentrations of O3 are not reached in close
proximity to the source but at a given distance from the sources of the emissions
of the substances which are precursors of ozone, so that a secondary pollutant
can form. [6, 10].
The spatial distribution of O3 concentrations is complex and depends on a
number of factors, for instance: photochemical formation of ozone, its horizontal
and vertical transport, the depletion of ozone by NO and dry deposition. These
factors, on their part, are strongly influenced by meteorological conditions,
topographic characteristics and the presence of other pollutants – dominated
mainly by VOC, as well as NOx and СО. These processes determine particular
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015
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characteristics in the distribution of O3 concentrations in a European,
subregional and local scale. The distribution structure of O3 in urban areas is
quite complicated. In the main source regions and around roads with heavy
traffic, the O3 levels are insignificant. The maximum peak concentrations are
frequently observed in the suburbs and even in clean remote rural regions – i.e.
at a great distance from the pollution sources [8, 14]. Because of that, the
monitoring stations are located in territories with background pollution outside
regions which are in close proximity with heavy traffic roads or industrial
sources, because the local NO emissions can be the reason for ozone depletion
and lead to disturbance in the spatial representativeness of its concentrations –
the location is in housing and commercial urban areas, large streets or squares
with low or no traffic, open areas with sports and recreational facilities.
Over the past years, different satellite methods have been used for
obtaining information on the content of gaseous components in the atmosphere,
such as О3, СО, SO2, greenhouse gases СО2, N2O, CH4 etc., which increases the
possibility to study the spatial variations of the gaseous components [17].
Ozone irritates the eyes, nose and throat. It affects the nervous system and
leads to weakness, vertigo, nausea, agitation and other disturbances. It affects
the immune system and decreases immunity towards respiratory diseases. Most
frequently, people with asthma working in the open are the most affected by the
hazardous influence of О3 [11, 13].
The aim of this survey is to estimate the levels of urban area air pollution
with the secondary pollutant О3, study the levels of ozone precursors, the
seasonal and diurnal variations, as well as the keeping of the norms for human
health safety.
MATERIAL AND METHODS
The ambient Air Quality Directive 2008/50/ЕО [8] and Ordinance № 12 on
the norms for sulfur dioxide carbon oxide, fine dust particles and ozone in
atmospheric air [14] delineate the necessity of measuring ozone precursors –
mainly nitrogen oxides and suitable volatile organic compounds, such as ethane,
ethylene, n-butane, i-pentane, l-pentane, isoprene, ethylbenzene, etc., as well as
total non-methane hydrocarbons.
In conformity with the normative requirements, the measuring of the
concentrations of ozone and its precursors in atmospheric air were made in an
urbanized area, the city of Varna – the third largest city in Bulgaria, with
population of over 350 000. The monitoring period is 2007-2014 in one urban
station for the following indicators: О3, NO, NO2, СО and non-methane
hydrocarbons (NMHC). The station functions as an automatic measuring station
with 24-hour operating mode, with geographical coordinates: +043.13.27.80;
+027.54.56.64. The station has been classified as urban background station with
a range of 100 m to 2 km.
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The monthly and annual changes in the concentrations of О3 and its
precursors have been monitored, as well as the diurnal variations and the
dependency on the solar radiation intensity. The monitoring results have been
statistically processed using the variation analysis method and the differences
have been estimated with A. Fisher-Student’s t-distribution test.
RESULTS AND DISCUSSION
The results of the 8-years’ monitoring of the quality of atmospheric air at
an urban background station show that at the beginning of the survey (2007), the
О3 concentrations were the lowest – 32.22 µg/m3 and are significantly lower
than the human health safety norm of 120 µg/m3. Over the following years, the
О3 concentrations gradually rise to 49.49 µg/m3 in 2011, being the highest in
2013 – 52,04 µg/m3, and the differences have high statistical significance (0,025
≤ Р ≤ 0,05) (fig. 1).

Fig.1. Average annual О3 concentrations in atmospheric air.
The annual variations over the years determine higher О3 values during the
warm season – from 47.81 to 71.60 µg/m3 as compared to the cold season of the
year – from 22.88 to 44.24 µg/m3 because of the higher solar radiation intensity.
From the data for 2014, the О3 concentrations during the summer months vary
between 50.60 and 58.71 µg/m3, and during the winter months – between 26.55
and 47.81 µg/m3 (Fig.2). Some authors who study the seasonal and diurnal
variations of О3 and its precursors, also establish maximum О3 concentrations
during the summer or spring/summer season, and minimum concentrations
during the winter. [1, 9, 16]. О3 levels going above the information threshold of
180 µg/m3 and the warning threshold of 240µg/m3 have not been established.
JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015

33

Fig. 2. Average monthly О3 concentrations in 2014.
The correlation of the formed secondary pollutant О3 on the solar radiation
intensity in August (warm season) is given in Fig.3а. From the data, the night
and early morning hour О3 concentrations are relatively low and vary from
15.25 to 60.85µg/m3. After 08:00 LT, though, a gradual rise of О3
concentrations is observed – up to 113.74 µg/m3 at 11:00 LT; 114.99 µg/m3 at
12:00 LT, with a peak at 13:00 LT – 123.11 µg/m3, after which a gradual fall is
observed in the levels of the secondary pollutant – down to 113.24 µg/m3 (15:00
LT), 107.90 µg/m3 (16:00 LT), 105.08 µg/m3 (18:00 LT) and until the end of the
day the О3 levels move between 10.13 and 39.55 µg/m3. In their studies of the
diurnal ozone variations, other authors establish maximum О3 concentrations
within the 13:00-15:00 LT time interval. [12].
The diurnal fluctuation in the intensity of the global solar radiation is
analogous. During the night, zero values are registered, at 06:00 LT the solar
radiation is 17.39 W/m2. After 07:00 LT the intensity grows gradually until it
reaches 285.71 W/m2 (08:00 LT), 617.07 W/m2 (10:00 LT), with a peak at 12:00
LT – 735.45 W/m2, after which it gradually falls down to 375.17 W/m2 (15:00
LT), 194.98 W/m2 (17:00 LT) and 3.86 W/m2 (19:00 LT). After that hour, zero
values were once again registered until the end of the day.
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Fig. 3. The diurnal cycle of О3 formation as related to the global solar radiation
and the precursor levels
The diurnal cycle of О3 formation in the atmospheric air as relating to the
precursor levels is given in Fig.3, b and c. The peak hour for О3 (Fig.3.а)
appears after the rising of the concentrations of its precursors – NO, NO2, СО
and NMHC. With the increasing of the solar radiation, photochemical processes
speed up. The concentrations of NO reach their peak in the morning hours
(07:00 LT), to form peak values of NO2 at 09:00 LT, followed by maximum О3
concentrations in the early afternoon (13:00 LT). Non-methane hydrocarbons
and СО also reach their highest levels in the morning (08:00 LT), necessary so
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that later ozone can form. Since О3 is a secondary pollutant, the maximum
concentrations generally form between 3 and 5 hours after the maximum levels
of its precursors have been reached. [3].
The results from the annual dynamics of NO in atmospheric air at the urban
station show that the highest average annual concentration at the beginning of
the survey (2009) was 17.70 µg/m3, with a gradual trend of decrease with the
NO pollutant over the following years – 4.62 µg/m3 (2013) and 4.46 µg/m3
(2014) (Fig.4). The difference in NO levels at the start if the monitoring and at
the end of the period have high statistical significance. (0,001 ≤ Р ≤ 0,002).

Fig. 4. Average annual concentrations of NO in atmospheric air.
During the cold season higher levels of NO are observed – between 10.50
and 45.22 µg/m3 as compared to the warm season in the year – between 1.13 and
12.89 µg/m3, relating mainly to combustion processes in the region of the urban
background station.
The NO2 dynamics is analogous. The highest average annual concentration
at the beginning of the survey (2008) is 30,22 µg/m3, without exceeding the
average annual human health safety norm (40µg/m3). Afterwards the NO2 levels
gradually fall down to 26.73 µg/m3 (2011), 11.39 µg/m3 (2012) and to 4.44
µg/m3 (2013), and these differences have high statistical significance (0,001 ≤ Р
≤ 0,01) (Fig. 5). Over the past years, no exceeding the average hourly human
health safety norm (200µg/m3) has been registered. The seasonal dependency
gives higher NO2 concentrations during the cold season – between 18.40 and
45.87 µg/m3, as compared to the warm season – between 1.21 and 29.30 µg/m3.
Other research on atmospheric air pollution from nitrogen oxides has established
seasonal variations, relating mainly to combustion processes during the winter
months [2, 5, 6].
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Fig. 5. Average annual NO2 concentrations in atmospheric air
None-methane hydrocarbons (in annual dynamics) are given in Fig.6. From
the data, the lowest concentrations are at the beginning of the survey (2008) –
0.148 mg/m3. Afterwards concentrations are quite higher – between 0.342 and
0.489 mg/m3, and the differences have high statistical significance (Р < 0.001).
The monthly NMHC variations show higher levels during the cold season –
between 0.402 and 0.738 mg/m3 as compared to the warm months of the year –
between 0.202 and 0.357 mg/m3. The seasonal dependency at the urban
background station relates mainly to the residential wood burning.
The carbon oxide results show that between 2007 and 2011, the average
annual CO concentrations vary between 0.594 and 0.854 mg/m3, without
exceeding the human health safety norms (10 mg/m3) (Fig.7). After 2011 the
concentrations gradually fall and by the end of the survey they reach between
0.343 and 0.456 mg/m3, and these differences have high statistical significance
(Р < 0.001). The monthly variations show higher levels during the cold season–
between 0.463 and 2.011 mg/m3 as compared to the warm season in the year –
between 0.142 and 0.549 mg/m3.
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Fig. 6. Average annual NMHC concentrations in atmospheric air
The increased levels during the winter months are mainly due to
combustion processes. During the cold season the atmospheric air gets polluted
with СО as a result of the incomplete residential wood burning. The home
coal/fire burning stoves achieve relatively low temperatures, thus creating
conditions for incomplete burning of solid fuels.

Fig. 7. Average annual СО concentrations in atmospheric air
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CONCLUSIONS
The concentrations of the secondary pollutant О3, as well as its precursors
in the atmospheric air of the city of Varna (measured at the urban background
station) do not exceed the human health safety norms during the whole
monitoring period. The ozone formation depends directly on the intensity of the
solar radiation and is the result of the higher concentrations of the precursors.
Varna Municipality works with programs for decreasing the emissions and
reaching the established norms for harmful substances in atmospheric air: 20092014 and 2014-2016 [4, 15]. They provide measures for decreasing О3 precursor
levels, so as to decrease the concentrations of the secondary pollutant – ozone in
the surface layers of the atmosphere. The measures are directed at reducing the
emissions from heating public buildings and the homes and include: stage-bystage gasification of housing quarters and the homes of the citizens, increasing
energy efficiency via renovation of buildings, etc.
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ABSTRACT: 130 patients (66 male and 64 female) suffering from Melanoma maligna
are studied. The connection between the illness and the blood group affiliation according to
the ABO systems and the Rh. factor is traced. Most of the patients belong to 0 blood group
(39,23%), followed by A (23,25%), B (19,38%) and AB (18,14%) group. The significance of
group O (p<0,05) and AB (p<0,001) is considerable. The results show a considerable
decrease in the percentage of A group (p<0,05) and of the negative Rh. factor (p<0,001). On
the basis of the results obtained we can admit that belonging to 0 and AB groups and the
positive Rh factor appear to be a part of the hazardous factors for the illness Melanoma
maligna and its development.
KEY WORDS: Melanoma maligna, bloodgroup systems ABO, Rh factor

In Bulgaria blood groups are identified for the purposes of clinical
medicine, for studying regional and ethnic differences, as well as for studying
their relation to the frequency of certain health conditions. Most of the studies
conducted are related to malignant conditions. The studies of the relation
between AB0 and Rhesus factor characteristics of the patient and the appearance
of these illnesses are focused on the following types of carcinoma: Ca vulvae,
Ca uteri, Ca ovarii, Ca glandulae mammae, Ca glandulae prostatae, Ca testis, Ca
penis, Ca renis, Ca vesicae urinariae, Ca ventriculi and Ca coloni [1, 2, 3, 4, 5].
The object of the present study is the malignant skin tumor Melanoma
maligna. This type of carcinoma is considerably rare - it accounts for only 5 %
of all malignant tumors [6].
Aim of the study: To find out if the blood type of the patient is linked to
the appearance of Melanoma maligna condition.

JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015

41

Material and methods
The study was performed on 130 patients suffering from Melanoma
maligna (66 male and 64 female). They were diagnosed and treated in the
oncology ward of the Fifth City Hospital in Sofia over the period of 1991 2011. The patients' blood group and Rhesus factor were identified by means of
standard test serums. The results were compared with the data obtained from a
control group of healthy representatives of the Bulgarian population [7]. The
comparison was made by means of T-criterion. The results of the study are
presented in Table 1.
Results and discussion
Table 1. Frequency of blood groups from the systems AB0 and Rhesus factor in
patients with Melanoma maligna and patients from the control group (%)
Groups
0
A
B
AB
Rh+
Rh–
Patients with
n
30
25
24
126
4
51
melanoma
%
23,25
19,38
18,14
96,92
3,08
39,23
maligna
Control
group

n
%

324
31,67

472
43,70

184
18,04

82
7,59

916
84,81

164
15,19

AB0 system
The results of the study of Melanoma maligna patients' blood type show the
following distribution of blood types in terms of their frequency of occurrence:
the most frequent blood type is 0 (39,23%), followed by blood type A (23,25%),
and types B (18,38%) and AB (18,14%) coming third and fourth respectively. In
comparison with the control group [7] the patients with Melanoma maligna are
not characterised by the typical for the Bulgarian population distribution of
blood types - А, 0, В, АВ. The results show a higher frequency of 0 blood type
with 7,56% and AB type - with 10,55%, with a considerable decrease of A
blood type with 20,45%. The representative sample of patients with these blood
types differs considerably from the control group (in 0 blood type – р<0,05, in A
type – р <0,05, and in AB type - р<0,001) (Table 1, Figure 1).
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Figure 1. Frequency of blood types of ABO system in patients with Melanoma
maligna and patients from the control group (%)
Rhesus factor system
The studied group of patients show the following distribution of Rhesus
factor types: positive - in 96,92% of the cases, and negative - in 3,08%. In
comparison with the control group of the Bulgarian population [7], in which the
figures are 84,81% for the positive and 15,19% for the negative Rhesus factor
[7], there is a considerable increase of the positive Rh factor with 12,11% –
p<0,001 (Table 1, Figure 2).
% 120
100

96,92

84,81

80
60
40
20

3,08

15,19

Patients with
Melanoma maligna
Control group

0
Rh+

Rh-

Figure 2. Frequency of the blood types in Rh system in patients with Melanoma
maligna and patients from the control group (%)
The results of the study show that there isn't a significant difference in
terms of gender distribution in patients suffering from Melanoma maligna
(50,74% of the patients are male and 49,26% female). According to Botev [8]
the condition if more common in women than in men. Melanoma maligna is
most frequently found in Australia and New Zealand - 40 out of 100 000 people,
the USA - 10 out of 100 000 people, Europe - 12 out of 100 000 people, with 10
- 20 out of 100 000 people in Scandinavian countries and 3 - 5 out of 100000 in
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the Mediterranean region. In Bulgaria the number of people suffering from the
condition is 3 - 3,5 out of 100000 [8, 9, 10].
AB0 system
The distribution of blood types typical of the Bulgarian population - А, 0,
В, АВ - is not observed in patients suffering from Melanoma maligna. Among
the patients the figures are higher in those with blood type 0, and the order of the
types is 0, A, B, AB. Only two other types of carcinoma studied by us - Ca
vulvae [5] и Ca renis [3] show a similar distribution of figures. It is worth
mentioning that the results of the present study as well as the results of studying
Ca renis show a significant increase (p<0,001) in the share of AB type group.
Increase of AB type together with increase in B type group (р<0,05) was found
in the results of patients suffering from Ca vesicae urinariae [11].
In most of the studied so far carcinoma types the figures are significantly
higher in patients with A blood type as compared with the figures for the
Bulgarian population [7] - from 48,13% for Ca glandulae mammae [1] to
56,57% for Ca penis [3]. Carcinoma types which show significant increase of
the illness figures for this group are Ca uteri, Ca ovarii, Са glandulae mammae,
Ca glandulae prostatae - p<0,01 [1]; Ca pancreatis - p<0,05 [4]; Ca vesicae
urinariae [11], Ca renis [11], Ca penis and Ca testis - p<0,001 [3]. Higher
figures were found without significant differences in Ca ventriculi and Ca coloni
[1].
The analysis of the available literary sources [8, 12] shows that there are
three main predispositions for the appearance and development of Melanoma
maligna:
1. Family predisposition - in about 10% of cases on the basis of
chromosomes 1, 6, 7 and 10;
2. Ultraviolet rays;
3. Phenotype of the individual (colour of hair, colour of skin, etc.).
On the basis of the results obtained in the study of patients with Melanoma
maligna it can be assumed that blood type 0 and AB, as well as Rh+ can be
considered risk factors for the appearance and development of the condition.
Our findings make us add another important predisposition for the appearance of
Melanoma maligna - the patient's blood type. The treatment for this condition is
mainly through surgical intervention, and in 95% of all cases there is no relapse
[13, 14, 15, 16].
Conclusions:
1. The results of the study show significantly high frequency of blood types
0 and AB as well as Rh+ in patients with Melanoma maligna in comparison with
the control group of healthy individuals from the Bulgarian population.
2. It can be assumed that a patient's blood type is one of the risk factor for
the appearance and development of Carcinoma maligna.
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ABSTRACT: Finger and palm patterns of Bulgarian population from the regions of
Liubimets and Svilengrad were studied. The dermatoglyphic features of 102 men and 95
women from the region of Liubimets and 91 men and 105 women from the region of
Svilengrad have been investigated.
It was established, that by the complex of dermatoglyphic features, the studied
population from both regions is too homogenous and belongs to one and the same population.
KEY WORDS: ethnogenesis, whorls, loops, ares, index of Cummins

Dermatoglyphic features are genetically determined and are used to resolve
racegenetic and ethnogenetic questions in anthropological investigations of the
population from different parts of the world [1…9].
This investigation is a part of one more wide and entire dermatoglyphic
study of contemporary Bulgarian population of different regions of Bulgaria,
according to finger and palm patterns of the hands.
Materials and methods:
The dermatoglyphic features of finger and palm patterns of Bulgarian
population from different regions of Southeastern Bulgaria were studied. It has
been investigated 102 men and 95 women from region of Liubimets and 91 men
and 105 women from the region of Svilengrad, as a whole 390 individuals of
both sexes, according to a big numbers dermatoglyphic features with
racediagnostical and taxonomical meaning in connection with their
ethnogeneses. Dermoglyphic material is processed, analyzed and interpreted by
the Cummins and Midlos method [10]. With a purpose to be established whether
the differences by the dermatoglyphic features of the population from both
studied regions – Liubimets and Svilengrad, are statistically significantly or no,
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the received dates were worked up by the means of the method t-criterion
according to formula of Weber [11].
Results and discussion:
Finger prints
The percentage distribution of the finger patterns of the hands of the
studied population from Southeastern Bulgaria is presented in Table 1. It is seen
from table 1, that the loops are the most frequent patterns in the men and women
in both studied groups (from Liubimets and Svilengrad). The percentage
frequency of the loops in the population from Liubimets (men and women taken
together) is a little higher in comparison with the one from Svilengrad. In the
population from Liubimets the percentage concentration of the loops is higher in
men but in the population from Svilengrad - in women. The frequency of the
whorls, however, is a little higher in the population from Svilengrad, in
comparison with the one from Liubimets. The data index – DL10 is a little higher
in the population from Svilengrad also, in comparison with the one from
Liubimets.
Table 1. Frequency of the fingerprint of Bulgarian population from Liubimets
and Svilengrad (%)
Tipe of
fingerprint

Men

Liubimets
Women

А+Т
R
U
W
L

5,30
2,35
50,06
40,30
58,41

8,74
2,32
50,63
38,32
52,95

Men and
women
7,02
2,34
53,35
39,31
55,69

Men

Svilengrad
Women

4,84
3,96
49,23
41,98
53,19

4,19
3,05
53,24
39,53
56,29

Men and
women
4,56
3,50
51,24
40,76
54,74

Main palm lines
The frequency of the main palm lines and their types in the population from
Liubimets and Svilengrad are given in Table 2.
Table 2. Frequency of the main palm lines of Bulgarian population from
Liubimets and Svilengrad (%)
MPL
A

D

48

Tipes of MPL
1/+2/
3/+4/
5'/+5"+6+7/
7/+8+х+0/
9/+10/
11/+12+13/

left
13,40
70,58
16,03
22,40
55,77
30,52

Men
right
3,61
63,30
33,58
17,99
31,62
55,71

average
8,51
66,94
24,81
20,20
43,70
43,12

left
14,36
66,12
19,00
27,54
54,69
34,46

Women
right
4,92
68,67
26,88
55,86
30,75
58,42
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average
9,64
67,40
22,94
21,70
42,72
46,44

Index of Cummins
4/+5'+5"+6+7/
С
9/+10+11+12/
8/+х/
0
6/+7+8+9/
В
3/+4+5'+5"/
08+х/

7,98
57,38
30,64
3,06
8,93
35,72
64,28
0,49

9,00
40,68
51,01
2,08
6,24
48,39
50,52
1,59

8,49
49,03
40,83
2,57
7,59
42,06
57,40
1,04

8,13
48,69
29,50
5,87
8,17
40,81
59,20
-

8,72
35,94
49,08
6,82
8,17
50,41
49,60
-

8,43
42,32
39,29
6,35
8,17
45,61
54,40
-

Type 5 of the line A is meeting more frequently in the studied population
from Liubimets (men and women taken together) in comparison with the one
from Svilengrad. The opposite picture is observed with respect to the types 1
(+2) and 3 (+4) in the studied population. The percentage frequency of these
types of line A in the studied group from Svilengrad is higher in comparison
with the one of the population from Liubimets.
The types 9 (+10) and 11 (+12+13) of line D, are with a higher frequency
in the studied group from Svilengrad (men and women together) but type 7
(+8+x+0) has a higher frequency in that one from Liubimets. The index of
Cummins like a sum of the finishing of the lines A and D in the studied
population from Svilengrad (men and women together) is a little higher than that
one of the studied group from Liubimets.
The ulnar type of line C meets more frequently in the studied group from
Liubimets (men and women together) but the radial type is with higher
concentration in the studied population from Svilengrad.
The distal type of line B (men and women together) in the population from
Svilengrad has an equal frequency like the studied population from Liubimets.
The ulnar type of line B is with a higher concentration in the studied group from
Liubimets.
Palm patterns
The palm patterns in the studied population from both regions meet with
the high concentration on Hy in men and in women – Table 3. On the Hy their
frequency is a little higher in the studied population from the region of
Liubimets in comparison with the one from Svilengrad. On Th/I interdigital pad,
the palm patterns are more frequently in the Svilengrad population than in the
studied group from Liubimets.
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Table 3. Comparison of the traits by t-criterion in the studied population from
Liubimets and Svilengrad (%)
Comparece
traits
DL10
T
Hy
Th/I
II
III
IV
ДМТ

Men and
women from
Liubimets
0,05
1,31
0,21
0,02
0,05
1,39
0,83

Men and
women from
Svilengrad
0,04
0,35
0,21
0,70
0,27
1,26
0,57

Men from
Liubimets and
Svilengrad
0,11
1,51
0,05
0,89
0,24
2,28
0,94

Women from
Liubimets and
Svilengrad
0,12
0,16
0,65
0,21
0,13
0,44
0,46

It must be noted that the palm patterns meet more frequently on IV
interdigital pad than on interdigital pad III in the studied groups from Svilengrad
and Liubimets.
According to Gladkova (1966) in all people of the world, as a rule, with a
higher frequency of palm patterns differs IV interdigital pad than III, and too
seldom is observed the opposite – Table 3.
By means of the method t-criterion was made a comparison by eight
dermatoglyphic traits of the studied population from Liubimets – commonly
four excerpts – comparison of left and right hands of men, left and right hands of
women, left hands of men and women, right hands of men and women. The
purpose was to be established if there are significant differences according to the
dermatoglyphic traits – Table 4.

Table 4. Comparison of the traits by t-criterion in the population from Liubimets
(%)
Scars

Men – left and
right hands

DL10
T
Hy
Th/I
II
III
IV
ДМТ

0,04
0,07
2,15
1,08
3,31
0,45
0,17
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Women – left
and right
hands
0,02
0,44
0,27
0,86
3,25
0,35
1,10

Left hands of
men and
women
0,02
1,58
0,95
0,10
0,10
1,00
0,04

Right hands of
men and
women
0,04
1,03
0,70
0,08
0,02
1,80
1,48
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From Table 4 is seen that statistically significant difference between left
and right hands in men exists only by the trait Hy, degree of significance 0.05
and by the feature III interdigital pad, degree of significance 0.01. In women is
seen that a significant difference between left and right hands exists only by the
trait III interdigital pad, degree of significance 0.01. Besides that, it is seen, a
significant difference between both sexes by the left and right hands is not
observed according to no one of the dermatoglyphic features.
By means of the method t-criterion was made the same comparison by the
indicated dermatoglyphic traits in the population from Svilengrad – Table 5.
It was established that between left and right hands in men and women
significant differences are watched only by the trait III interdigital pad, degree
of significance 0.01 in men and 0.05 in women. By the rest dermatoglyphic
features the differences are insignificant. In case of comparison of left hands in
men and women and of right hands in both sexes were not established
significant differences by no one from the dermatoglyphic traits in the
investigated population of Svilengrad.
By means of the method t-criterion was made another comparison. The
population from Liubimets was compared with the one from Svilengrad. They
were compared men and women from Liubimets, men and women from
Svilengrad, men from Liubimets and Svilengrad and women from Liubimets
and Svilengrad by the indicated dermatoglyphic traits – Table 6.
It was established that there is not statistically significant difference
according to no one of the dermatoglyphic traits between the men and women
from Liubimets and between both sexes of Svilengrad.

Table 5. Comparison of the traits by t-criterion in the population from
Svilengrad (%)
Scars

Men – left and
right hands

DL10
T
Hy
Th/I
II
III
IV
ДМТ

0,05
1,47
0,16
1,21
3,67
0,59
0,70

Women – left
and right
hands
0,06
0,83
0,30
0,51
2,15
1,13
1,19

Left hands of
men and
women
0,01
0,83
0,44
1,06
1,68
1,01
0,34

Right hands of
men and
women
0,04
1,53
0,03
0,28
0,24
1,49
0,15
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Table 6. Comparison of the traits by t-criterion in the population from Liubimets
and Svilengrad (%)
Scars

Men – left and
right hands

DL10
T
Hy
Th/I
II
III
IV
ДМТ

0,05
1,31
0,21
0,02
0,05
1,39
0,83

Women – left
and right
hands
0,04
0,35
0,21
0,70
0,27
1,26
0,57

Left hands of
men and
women
0,11
1,51
0,05
0,89
0,24
2,28
0,94

Right hands of
men and
women
0,12
0,16
0,65
0,21
0,13
0,44
0,46

In case of comparison of men from Liubimets with men from Svilengrad it
was established a significant difference only by one trait - IV interdigital pad,
degree of significance 0.05. In case of comparison of women from both regions
(Liubimets and Svilengrad) it was not established a significant difference by no
one of the dermatoglyphic traits.
This shows that the studied population from both regions is too
homogenous according to the dermatoglyphic traits.
Conclusions:
1. It was established a slight expressed bimanual asymmetry: in men from
Liubimets only by the traits Hy and III interdigital pad, and in women - III
interdigital pad. In the population from Svilengrad a bimanual asymmetry was
established only by the trait III interdigital pad.
2. In the studied population from Liubimets and Svilengrad was not
established a sexual dimorphism according to the dermatoglyphic features.
3. On the basis of the mathematical-statistical analysis by the method tcriterion was established that in men from both regions there is a significant
frequency only by one trait - IV interdigital pad. In women there is no
difference.
This fact give a reason to accept that the studied population from the
indicated regions of Southeastern Bulgaria is too homogenous by the
dermatoglyphic features.
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General
Preliminary studies were necessary to ensure the experimental studies
demonstrating the effectiveness of the technology and geoinformation model.
They were made in northeastern Bulgaria, along the river . Goliama Kamchia.
[1,2 ]
Methodical approach
This study was conducted on the basis of an integrated approach to assess
the conditions and the relationships between the environmental factors that
determine the danger extent of flooding in the researched area. First are the
meteorological and hydrological factors, geo-morphological factors, landscape
factors and the management of flood risks. For the purposes of the study a wide
range of statistical, cartographic, geodesic, remote and inquiry methods and field
observations are used.
General information about River Kamchia
Kamchia River’s former name was Ticha. Its water catchment area has the
following coordinates: B1 = 42 ° 45 ', L1 = 26 ° 20' and B2 = 43 ° 25 ', L2 = 27
° 55'. The river and its tributaries flow in the eastern part of Stara Planina. Their
position is shown on the hydrographic pattern on Fig. 1.

54

JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015

Fig. 1
River Kamchia is formed by the rivers Goliama Kamchia (Big Kamchia)
and Luda Kamchia (Overflowing Kamchia); Goliama Kamchia is conditionally
accepted as its starting point. The total water catchment area of the basin is 5358
km2. River Kamchia begins from Lisa Mountain. The coordinates of its source
are C = 42 ° 59'40 "and L = 26 ° 16'40" in height H = 710 m. The river flows
northeast, towards the town of Shumen to the village of Khan Krum. At this
location, the river makes a big turn to the south, and from the town of Smiadovo
it flows eastwards, keeping that direction until its flow into the Black Sea. The
coordinates of its mouth are B= 43 ° 01'30 "and L = 27 ° 53 '30". River Kamchia
is 245 km long, with an average slope of 2.9°. Despite the many tributaries (27
in all) the density of its river system is too low – 0.7 km/km2. The largest
tributary of Kamchia is Luda Kamchia – its length is 201 km and its catchment
area is 1612 km2, with an average gradient of the river 5.3°. The second largest
tributary is Vrana River – having length of 68 km and catchment area of 938
km2. The average slope for all feeders is between 3.7° to Kerizbunar River (a
tributary of River Vrana (the name means ‘crow’)), and 4.1° to Black River, a
tributary of River Kamchia. The average altitude of the river basin of Kamchia
is H = 327 m.
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Relief of Kamchia’s valley
River Kamchia’s valley covers the entire Eastern Balkan Mountain
foothills in this part and a wedge of the Danube plain , the tip of which touches
the isolated height Arkotin.
Afforestation of Kamchia’s valley
River Kamchia has well - forested catchment area. The forest occupies
2600 km², or 49 % of its entire area. Almost half of this area is occupied by lowstemmed forests that have the highest prevalence. The other half of 2,600 km² is
forested with oak and beech forests. The last two species occupy the highest
parts of the Eastern Balkan Mountains, as the beech forests in comparison to the
oak are less numerous and form separate large stains in them. Kotel and
Varbishka mountain are occupied mainly by beech forests, while coming
eastwards to Karnobat and Tichanska mountain is occupied mainly by oak
forest. Also oak forests predominate in the southern half of the Preslav
Mountain. Ash and elm forests are typical for the 3-kilometer strip along the
right bank of the river from the merger of the two rivers Kamchia to the mouth,
that area is known as Longosa. Best forested is the southern catchment area along Luda Kamchia. The forests in the upper reaches of the river occupy 79%
of the area, while flows into Big Kamchia are about 66%. In the watershed,
bordering the valley of t Goliama Kamchia, there are beech and oak forests.
Low-stemmed forests cover the lower parts of the valley. The influx of Kamchia
– river Vrana is the least planted - only 23%. Here the forests are entirely lowstemmed, scattered along in separate small groups. Larger areas and continuous
forests occupy Preslav Mountain and southwest of the town Shumen. The upper
flow of the river Big Kamchia is with 56% forested area, as downstream the
forest territories significantly reduce. Thus, in the village Bial Briag the forests
are only 37% of the entire area. This significant reduction of the afforestation is
due to the weak wooded tributary of the river Vrana. Oak and beech forests
occupy the southeastern branch of the Preslav Mountain and northern slopes of
the mountain Karnobat. After the merger of Goliama Kamchia the afforestation
characterizes by the following: the left (north) side of the valley is coloured with
low-stemmed forests, the right coastline (Longoza) is covered with dense ash
and elm forests, while the right (southern part of the catchment area ) is
characterized by its large oak and beech forests stretching between Longosa,
Staro Oryahovo, watershed with river Dvoynitsa and. Balabandere - a tributary
of Luda Kamchia.
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Valley and bed of river Kamchia
River Goliama Kamchia originates from Lisa Mountains. The springs are
small and river is formed by 2-3 spruits. The spring area is planted with
beautiful deciduous forests, and this region near the village Ticha is known as
Tuzluka. Тhe river’s longitudinal incline to the mouth of its tributary Cherna is
22,30, while the transversal profile of the valley in the upstream is narrow with
high and steep slopes. River Goliama Kamchia, from its springs to the village
Ticha, flows in an easterly direction, and after entering Gerlovo, it adopts
northeastern direction, and remains the same to the dam Ticha. After the village
Ticha the nature of the valley is amended. Its transversal profile resembles a
trough, as the valley follows the strongly curved meanders of the river. The
inclination of the slopes does not exceed 30°. They are planted with deciduous
forests (hornbeam, beech) and farmland 30-40%. The longitudinal incline of the
river falls sharply to 4%. The width of the river is 5-6 m, the depth - up to 0,80
m. The bottom of the riverbed is uneven, rocky, and sandy in some places with
separate boulders. The height of the coast reaches up to 2 m. Typical for this
area is that the river makes frequent rapids and thresholds. After the village
Filaretovo river Kamchia enters the famous hilly area called Gerlovo. The nature
of the valley is amended as the transversal profile from a troughlike takes the
shape of a trapezoid. The slopes of the valley in the longitudinal direction are
separate hills, which is typical for Gerlovo. Their inclination is less than 40°, but
they are lower 50-60 m. The afforestation significantly reduces at the expense of
the working spaces which reach up to 80%. The river makes strong curved
meanders in the straight section of the valley. Water meadows appear here with
width of 40-50 m. The watercourse is still variable. Its width varies from 15-100
m, but in many areas narrows to 6-8 m. The water depth varies from 0,30 - 0,50
m. By approaching Ticha dam the slopes of the valley are higher and steeper. In
this part of Gerlovo a widening and narrowing of the valley is noted. The river
continues to make strongly curved meanders. Through the village Staroselets the
valley narrows to 100 m, then a widening of 300-400 m follows. The incline of
the slopes is kept around 40 °, as the longitudinal profil of the valley becomes
again a trough. Near dam Ticha the watermeadows’ width reaches up to 300 m,
and that of the river is 6 m with a depth of 0,50 m. The banks are steep and
overgrown with willow. Under dam Ticha, river Kamchia enters the Preslav
narrow. The transversal profile of the valley here is narrow with steep and high
slopes planted with low-stemmed forests, mainly oak and hornbeam. The
longitudinal incline the river is 2,10. The valley floor is entirely occupied by the
riverbed, forming rapids in places. The banks are steep, high up to 1 m,
overgrown with willows in places merge with the almost vertical rocky slope of
the valley. After leaving Preslav narrow, river Kamchia enters in a wide
trapezoidal valley. The slopes become low and deforested, and the valley’s floor
becomes wide up to 1,5 km. The inclination of the slopes is preserved and the
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longitudinal slope of the river falls to 0.70 in this region. In some places the
riverbed reaches up to 300 m in width, but typically ranges between 20-40 m
with an average depth of 1,5 m. After the village of Kalnovo, the river stays
constant with width of 7-8 m and depth of 2 - 2,5 m. The banks are loamy,
friable, high 1-1,5 m, planted with willow. In this area the river makes a strong
curved meanders. The entire bottom of the valley is flooded. In the village of
Novo Yankovo the valley narrows to 100-150 m, as its transversal profile
becomes again a troughlike. The nature of the riverbed and the river does not
change. Below village of Cherni Vrah the river makes average curved
meanders. Its depth increases up to 2,5-3,0 m. The bottom is sandy and loamy.
After passing the narrow near the village of Komunari, river Kamchia enters in
wide valleys (1,7 km) with trapezoidal transversal profile. The slopes of the
valley are low, sloping and remain so almost to the mouth. The width of the
valley reaches 3 km, and that of the river - up to 20-30 m. In this section the
river makes only one rapid. Its longitudinal incline is 0,50. From the village of
Grozdovo, Kamchia enters in Longoza - old ash and elm forests which
continue as broad strips of 600-700 m to the mouth. The river flows through the
forest much spilled, forming multiple azmatsi.
Weather reasons of flooding
Heavy rains are the main cause of floods. They are in the form of rain
falling on wet soil, which runs off or is in the form of snow, which in some
cases can melt rapidly due to exceptional warming.
In all cases heavy precipitations are associated with the formation and
development of Mediterranean cyclones in the Balkans.
Broadly speaking, in the basin of the river Kamchia there are four types of
floods: [Zyapkov, 1988: 6]
• Winter floods (from December to mid-February).
They are most often caused by one or several Mediterranean cyclones
which spread to the east of the Mediterranean, across the Balkans. Such
situations, where the main driving force is the dynamics of the atmosphere,
cause intense, repetitive rain throughout the basin and turn into a huge and
prolonged flooding in the middle and lower reaches of the river Kamchia.
• Floods in late winter and early spring.
Their origin is the same as the above but with sudden warming of the air,
mainly related to a large polar front waves causing meridional circulation. They
are often worsened by the effects of the snowmelt due to a rapid warming over
the earth's surface covered with a relatively thick fresh snow at low altitude.
River Goliama Kamchia and the lower reaches of the river Luda Kamchia have
rainfall of 125-150 mm.
• Flooding in the spring and early summer (and later in the summer if it is
rainy).
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This is the convective precipitation along the cold fronts of slowly moving
cyclones (in the east), again fueled by soil moisture. This type of rainfall affects
the upper streams of the river Kamchia and can be the cause of large flash floods
in these areas. Here the convection is the main driving force in the formation of
the precipitation. In a part of the valley of Goliama Kamchia and its tributaries
the predominant precipitation is 150-175 mm.
• Flooding in the fall.
They are caused by slow-moving cyclones, which centers follow the
coastline of the Balkan Peninsula, and finally moved to the Black Sea.
Convective rainfalls are fueled by warm sea water of the Mediterranean, and
then those of the Black Sea. The precipitation mostly affects the lower reaches
of the river Kamchia. In the rest of the catchment area dominates the autumn
rainfall 125-150 mm.
In the lower parts of the valley of Kamchia the precipitation falls to 550
mm per year, and the modules of the runoff - up to 2 l / s / km2 along the river
Luda Kamchia and up to1-2 ls/km2 along the river Goliama Kamchia .
Dams and reservoirs [4,5]
After analyzing the pool turns out that the number of potentially dangerous
dams is 27, as only two large dams strongly influence the floods in Kamchia.
These are:
 Ticha Dam - managed by "Irrigation Systems" EAD;
 Dam Tsonevo - managed by "Irrigation Systems" EAD.
These dams have a large capacity and receive direct flow of rivers in the
river basin of river Kamchia. Ticha dam is situated in the upstream and dam
Tsonevo in the middle.
This does not mean that other dams do not impact the floods in the
watershed. But at this stage are considered only those two big dams and
reservoirs that can spill during large floods or can prevent the formation of
flooding.
Other dams and reservoirs located in the basin of Kamchia also have a
relatively large capacity, but they collect water from much smaller basins (or
collect water from other catchments through canals and derivations) and their
effect during the relatively large floods is minor compared to that of the two
"big" dams.
Statistical parameters for river discharges after the construction of these
dams are quite changed and it is obvious that the dams have a positive impact on
flood protection, or at least to a certain level of intensity of rainfall. The flood of
2005, when the level of Ticha dam was overtopped led to major damages
downstream.
For management of the floods mainly two aspects of the dams are
considered.
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What is the probability of overflow of dams during heavy rainfall? It is
necessary to be known the level of safety of the water, the elevation of the
crown of the spillway, the retention curves, the number of locks. This analysis is
necessary to determine the different models of floods, to be used in the
preparation of maps of flood plains.
What are the rules of action during large floods? We need to know and
create a diagram of these rules in order to know how to incorporate them in
hydrodynamic models. The construction and maintenance of the operational
and technical condition of dams in the Republic of Bulgaria is regulated by
Decree №13 of 29.01.2004 on the terms and conditions for the technical
operation of dams and related facilities and Rules for safe operation and
maintenance of facilities of irrigation infrastructure.
In the design and construction of dams, the requirements of Standards for
the design of hydraulic structures are observed and controlled. Basics of 1985
are Norms for the design of embankment dams, as well as Basics of engineering
studies for construction sites.
In view of the foregoing, in the study and design of hydraulic structures a
controllable risk of flooding is predicted.
This controllable risk is associated with:
a) The quality of surveying and planning;
b) The quality of materials under construction and ground stability;
c) The quality of the construction works;
d) The quality and safety of the built CIS in dams and their regular
monitoring and controlling;
e) The application of spatial planning measures related to prohibitions on
construction of important for the functioning of society elements of engineering
infrastructure and areas of residence of people in flooded areas under the dams.
Out of this controlled risk is the uncontrolled risk of flooding. The
management of uncontrollable flood risk is primarily associated with:
a) The quality of the exploitation conducted by teams operating and the
capital cost of repair works;
b) The perfection and quality of the constructed announcement and
warning systems along and after the dam for an early warning. Their
automatization and reliability of information on water levels in dams and river
beds;
c) The possibility of retention of water volumes in the reservoir;
d) The improvement of the legal framework for the design and construction
of dams, the protective dikes in the revised sections of the river, after the dam’s
wall, as well as the planning of the territories after the dam;
e) The control on the spatial planning;
f) The control of the technical and operational condition of hydraulic
structures;
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g) The level of awareness of the authorities required to manage the risk of
flooding on the size and scope of the floodplain;
h) The awareness, of the same authorities for permanent protection - the
conductivity of river beds, corrected river sections, the thresholds along the
rivers, the conductivity and stability of the bridges;
i) The awareness of the authorities directing and conducting the operational
protection of the preparation level of all units, including the affected population,
for the implementation of urgent and emergency operations in flood protection;
k) Informing the population about the manner of behavior during a flood.
The need of studying the risk of flooding scenario to destroy the dams is
explained by the following facts:
1. The two dams were built in the fifties and sixties of the last century. To a
considerable extent they are clogged with sediments and impoundment volumes
decreased by 30% to 50% (big dams - less, but little ones - more). Events for
cleaning deposits are not meant. The documents for the construction of small
dams are lost or destroyed. The data for a number of annual measurements on
various elements of the dams are not available.
2. Much of the small dams are owned by associations for irrigation and
municipal property used for fish breeding. For this reason, these reservoirs are
held on maximum volume, to the level of an overflow edge, due to this their
retention capacity is reduced to a minimum. Moreover, nets are put on the
overflows in order to protect the fish not to come out of the reservoirs. But at
high flood wave the nets keep trees and branches and clog the overflows.
Consequently, the water overflows in the crown of the dam and causes their
damage and destruction, this leads to a drastic reduction in the ability to manage
the risk of flooding in the valleys behind them.
3. Some of the small dams are functioning without major outlets. The main
outlet is a mitigation facility, which like the overflow helps to ensure retention
volumes in the reservoir and helps for the successful management of the
flooding risk. The lack of working main outlets is the cause of ineffective risk
management before emergency situation.
4. There is no information for what kind of security the dikes and levees on
river adjustments are designed and constructed. It is important for determining
to a large extent the approach and activities of managing the risk of flooding.
5. There is no accurate information from "W and C" companies of their
water intake and treatment facilities of drinking and waste water near river beds,
as well as their protection from high waves. This information is also very
important for the activities of managing the risk of flooding.
6. A significant proportion of river beds has reduced conductivity due to
strong afforestation with trees and shrubs, as well as construction waste and
illegal buildings. Method used until now for cutting trees and shrubs in river
beds does not give good effect due to the prolonged low water in them. Cut
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willows and other water-loving trees and shrubs increase their root system.
Every year this activity needs to absorb significant amounts of the budgets of
municipalities and the state.
7. The dam walls, which are from a high quality, have overflow facilities
for security 1%, 0.1% or 0.01%, and the protective embankments on the rivers
adjustments under the current regulations, should have been built for security 5
% (for farmland and meadows) or 1% security (for settlements and industrial
sites). This means that each wave with high security 4%, 3%, 2% and below 1%
will threaten crops in farmlands, settlements and engineering infrastructure after
dams.
8. Usually, the construction of residential or service buildings, engineering
infrastructure (water supply, sewage systems, roads, railways, gas, heat supply,
product, bridges, etc.) in our country are build for a lifetime of 50-100 to 150
years, which requires their sustainable and efficient use. When they are located
in the floodplain of rivers is necessary to take additional measures for
sustainability, which significantly increases the cost of society. At the stage of
the Preliminary assessment of flood risks for the comparability of results across
the country is entrusted to study the flood risk with regulated probability
(frequency) of the event once in a hundred years. Therefore, in this study, the
destruction of potentially hazardous dams that are in default condition can be
modeled, an event whose probability is estimated in the order of 1%.
In the next, more detailed stage of determining the hazard and flood risk developing maps of areas at risk of flooding - and events with less than 100
years probability should be modeled, and then it should take into account the
contribution of seismic hazard in assessing the impact of dams on the risk of
flooding. For the purpose of risk management is necessary to analyze to what
extent the risk of potentially dangerous dams is controlled and to what extent
uncontrolled. To simulate the destruction of potentially dangerous dams that are
not significant, and the overflow of major dams in the area of Kamchia, which
threaten populated areas and industrial sites, as well as objects of engineering
infrastructure.
Based on raw materials and assessments the surveying, hydrological and
hydraulic studies and modeling were made. [3, 7, 8]
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ABSTRACT. Today, the generation of digital data is easier than it has ever been.
These are the so-called digitally born products – documents, images, audio and video
recordings, software, e-books, digital models, maps, etc. They are more and more widely
employed nowadays in a variety of fields, such as business, science, art, education, digital
communications, national security, intelligence service, military science, etc. Their global
application has brought forth the need for their being reliably protected and has made it an
issue of paramount importance in the modern world of information. This necessity has
imposed the fast development of two contemporary sciences - cryptography and
steganography. The present report treats one of the recent variations in the development of
steganography - digital steganography, suggesting a universal idea for its application to all
types of digital products.
KEY WORDS: Steganography, Watermark, Fingerprint, Secret Image, Stego
Object, Cover Image, Embedding

Steganography is an ancient art [1] and a science for communicating
hidden data in such a way that nobody else except for their receiver should be
able to recognize their existence. A special interest for us are the up-to-date
steganographic methods, which are systemized in the field of digital
steganography. The latter explores the possibilities of hiding one piece of
information into another, analyzing the characteristics of digital data
presentation as well as the weaknesses of human perception [6]. One of the most
popular contemporary methods for steganographic protection is LSB (Least
Significant Bit), based on the usage of the least significant bit [3] for the
presentation of hidden information.
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The methods for steganographic hiding, which are used in this report, are
subject to authorship and their description is not an objective of this article.
They have been discussed in [6]. This report suggests an approach which allows
for them to be applied in every sphere of modern life, where digitally presented
information is stored and used in electronic form.

1. A Method for hiding a random digital product into an image
The steganographic methods in this report operate entirely with images.
This imposes the necessity for all sources to be turned into images.
The digital products can be presented as separate files of a size of K bytes.
In the cases when they are multi-componential (e.g. software packages), it is
possible to reduce them to a single file by way of archiving them.
The suggested approach is underlined by the concept [4] that all files,
regardless of their purpose, structure or type, are stored in electronic form as a
sequence of bytes. In the cases when their sizes fulfil the requirement of formula
[1], they can be interpreted as raster images with sizes MxN pixels, via changing
their type into RAW - format, uncompressed (8-bits, Grayscale).
In the context of digital steganography, these images are suitable to be used
as objects to hide, therefore they can be labeled as Secret Images. The process of
hiding requires the availability of one more image, functioning as a Cover
Image. Let it be PxQ pixels in size. In order for the Secret Image to be
successfully “interwoven” into the Cover Image, it is obligatory that the
condition (2) is fulfilled. The result from this operation is an image which is
indistinguishable from the cover one and is called a steganographic image or
Stego Object.
(1)
(2)

K  MN
M  P, N  Q

That way, the hiding of any digital product is reduced to the method of
interweaving one image into another. By a reverse process an equivalent copy of
the interwoven RAW image is extracted. Then, by another reversal of its file
format to the original one before the process of hiding the image, the original
file format, as well as the initial format and structure are restored, which ensures
its accurate interpretation and makes it an exact copy of the hidden digital
product (Secret Image). Fig.1 shows [4] the approach for hiding and extracting
any kind of digital product by using an image, described above.
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The interpretation of any file as a Grayscale image allows for it to be
hidden in only one of the RGB-channels of a color image. This actually means
that in one full-color image can be hidden up to 3 different files, which meet the
conditions (1) and (2).
Digital
product

RAW
Image
ииииииизоб
ражение
Cover
Image

Digital
product
т

RAW
Image

G
R
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Y

R
G
B

G
R
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Y

Steganographic
Method for
Hiding

Steganographic
Method for
Extraction

R
G
B

Steganograhic
Image

R
G
B

Cover
Image

ииииииизоб
ражение
Fig. 1 - A model scheme
for the application of steganographic methods to digital
products

There are many and varied requirements for the qualities of the developed
steganographic methods, the most important of which are:
 preservation of the structure of the cover image file;
 hiding the fact that another piece of information is present;
 stability in relation to attempts to delete or damage the hidden
information;
Taking into consideration the requirements just mentioned, we can
conclude that, for cover sources, we can use files, which do not contain a header
in their structure. Examples of such formats are – RAW (for images), WAV (for
audio files), TXT (for text documents). Apart from this, the content of the cover
images should be closely connected with the imperfections of human senses in
relation to hearing, sight, touch and smell. Despite the fact that text documents
are created in a suitable text format (TXT), they cannot be used as cover images
for hidden information. That is so, because the second requirement cannot be
met - hiding the fact that another piece of information is present.
The following conclusions [4] can be drawn from what has just been said:
 Unsuitable cover images are those, which contain a header, or those,
in which the information is presented by a limited number of values.
An example of this are text files, where the separate symbols are
represented only by values from 0 to 255.
 Every digital source is possible to be hidden (Secret), provided that
the conditions (1) and (2) are met, which allows transforming it into
a single-channel RAW- image.

66

JOURNAL SCIENTIFIC AND APPLIED RESEARCH Vol. 8, 2015

On the basis of the suggested approach for hiding unspecified digital
products into images, and the developed original steganographic method
described in [6], the following experiments, described in Table 1, have been
successfully carried out. For all the investigated cases, complete hiding and a
100 per-cent restoration of the hidden information have been ascertained.
Table 1 - Experiments

Areas of
application
Photogrammetry
Geodesy

Audio
processing

Raster
processing

A description of the experiment
A secret object

A cover object

A secret image
A stereo pair
DEM with high resolution
digital watermark, fingerprinting
Heterogeneous information
An audio file
An audio file
An image
A text file
An executable program
An image
An audio file
An executable program
A text file

A censored image
A single aerial photograph
DEM with low resolution
DEM
Digital maps
An image
An audio file
An audio file
An audio file
An audio file
An image
An image
An image
An image

2. Applications in steganography
Digital steganography was born as a science literally in the last few years
and has been developed as a science in a variety of disciplines. This report
describes just a few of them, in which the approach for raster interpretation of
any digital products, presented in 1, can be applied. Here are some of them:
 copyright and intellectual property
 secretive delivery of information (secret communications)
 development of new file formats and standards
2.1. Copyright and intellectual property
In the world of modern communications with rapidly developing
multimedia technologies, the problem of copyright and intellectual property of
digital products is sharply posed. The question is particularly relevant when we
start talking about the digital industry. It comprises, for example, the software,
photographic, audio recording and film industries. Apart from this, copyright
protection is a priority in a variety of other areas, which are only users of digital
products. Examples of these are automobile engineering, aircraft engineering,
geodesy, architecture and building works, scientific and military organizations,
etc.
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The advantages of presenting and conveying digital data can be easily
outweighed by the possibility of stealing and modifying this information. For
that reason, various methods for its protection are being developed. One of the
most efficient technical means of protection of digital information is the
embedding of an invisible signature-label into the protected object, which is
called a digital watermark. This term was first used in [7].

Fig. 2 - Embedding a watermark-grid in DEM

In contrast with the ordinary watermarks, DWMs (Digital Water Marks)
can be not only visible, but also (as a rule) invisible. The invisible DWMs are
analyzed by special decoders, which assess their authenticity. A DWM can
contain an authentic code, information about the owner, as well as controlling
information [5]. The objects which are most suitable to be protected with a
DWM are still images and audio and video files. With regard to this, all digital
products, which can be reduced to digital images, can also be protected with an
invisible DWM, indicating their author.
Fig.2 shows a general scheme for hiding <a digital watermark> in a DEM.
A Digital Elevation Model is a digital model of a part of the Earth’s surface,
which depicts the altitude information in shades of grey [8]. In it, lower altitudes
are visualized in darker shades, whereas higher altitudes are lighter.
In the example below the watermark is a black and white raster in the shape
of a dense grid with repetitive information, which covers the whole DEM. This
makes it possible to embed information about the owner of the model, so that, if
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only a small local area of it is taken, it will still contain all or at least part of the
information about the owner. (Fig.3)
When applying this original steganographic method, we observed shifts in
the elevation model only of about 6 mm, which is considered insignificant in
geodesy.

Fig. 3 - Covering a local area of a DEM with a watermark grid

Another technique, which can be applied and has a lot in common with the
one of the digital watermark, employs embedding an identification number of
the manufacturer of the digital product. The difference lies in the fact that in
<fingerprinting> every protected copy possesses a unique identification number,
which is where the term comes from – literally “a fingerprint”. These numbers
allow manufacturers to track the future life of their products, in case any of the
buyers is illegally copying or spreading the product. If that is the case, the
<fingerprint> will quickly point to the culprit.
These methods are applicable in all the fields which deal with creating and
commercial distribution of finished digital products. The application of the
method, described in paragraph 1, makes it possible to use a variety of types of
sources – texts, audio files, images, short video messages, etc. – for the purpose
of protection with digital watermarks and fingerprints.
2.2. Application in secret communications
Hidden communications are used by military, spy and intelligence
organizations, as well as by various state institutions like the Presidency, the
Ministries of domestic and foreign affairs, diplomacy, etc. They are also often
used by businessmen or boards of public and private companies as a means of
guarding corporate secrets, know-how, inventions, etc.
Secret communication can be carried out, on the one hand, by encrypting
the transferred information, and, on the other, by securing the secrecy of the
traffic itself. A propitious method for providing the secrecy of communication is
the possibility to hide the very fact of the existence of the secret communication.
This idea is part of the essence of steganography – hiding the message in a way
which does not allow anyone to see it [2].
In cryptography the reverse principle is to be followed – the message is
rearranged in such a way that it becomes unintelligible. However, a basic
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shortcoming of cryptography is the fact that the transfer of secret information is
accessible (visible) for unauthorized users and they can easily intercept,
duplicate and attack it.
Considering the advantages and the disadvantages of the two methods
(cryptology and steganography), a useful approach is to combine them in order
to achieve maximum security and protection.
Fig. 4 shows hidden transfer of classified information by accessing public
data in a common communication channel. For example, when photographing
parts of the Earth’s surface for the purpose of placing the images at the public’s
disposal (e.g. Google Earth), some of them may happen to contain sites, which
are subject to military or state secrecy. What is usually done in such cases is to
censor (mask) those parts of the photographs, which reveal the secret
information.

Ordinary users
Communication
channel
Authorized users

Censored image (Stego Image)
Key

Decoding method

Hidden image (Secret Image)

Fig. 4 - Public access to a censored image containing hidden information

The example demonstrates how, in a censored image, which is generally
accessible, the original (uncensored) variant of the photograph or another
photograph, containing hidden information, can be hidden. Thus only authorized
users will have access to this information, all the rest – only to the censored
variant. (Fig.4).
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2.3. Application of the steganographic methods for the purpose of
developing new file formats and standards
The approach, described in 1, can be applied to all types of digital data.
This universality may give rise to ideas for applying the technique, described
above, in the development of new file formats and standards. Here are some of
them:
 hiding an audio file in an image
On Fig.5 there is a general scheme for embedding an audio file into an
image. Apart from the hidden transfer of audio data, another interesting
application of this idea is that, in the future, a new graphic format (container)
will be established, allowing for the digital image to be accompanied by an
audio commentary, music or information about its author, interwoven in it.
Cover Image

Hiding
method

Stego Image

Audio File

Extraction
method
Hiding
Extraction

Fig. 5 - A general scheme for hiding audio data into an image

From Table-1 it is obvious that the method allows us to swap the places of
the source and the recipient, i.e., to perform a reverse process of hiding an image
into an audio file. The only restriction for the container is to comply with the
conditions, described in 1.
 hiding information in digital maps
Modern digital cartography is a process [8], in which a certain amount of
data is accumulated and formatted into a virtual image. Digital maps are a
product of digital photography. A digital map can result either from an analogue
source by digitalizing it or be “digitally born” (i.e., without having an analogue
duplicate). Regardless of their origins, digital maps can be presented (exported)
as raster images. Generally, if they are full-colour, the RGB system is to be used
for the representation of the raster. That is so because this system is the most
appropriate for computer screen visualization, because, structurally, every pixel
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from the surface is composed of three sub-pixels – for the colours red, green and
blue.
Treating the maps as raster images allows hiding information in them.
What is more, different sets of data can be concealed in each of the three colour
channels. Examples of these are Digital elevation models (DEM), extremely
precise coordinates (rank 1 and rank 2), a black and white photo of an area,
various layers of GIS and others.
Fig.6 presents a scheme for embedding three various images in the R, G
and B channels of a digital map. However, the three of them should be
monochromatic (i.e. represented in the grayscale).
In the example shown here, the digital map can be seen as a type of
container, which stores the extra information. This suggests the idea of
developing new file formats, which will pack heterogeneous, yet reciprocally
connected information into one digital source.
Although the ideas, described above, contrast the basic principle of
steganography - hiding the fact of the existence of other data, this technique can
be used to control the access of users to various levels of information in
publically accessible sources, depending on the rights they have been entitled to.

R
G
B
Digital map

DEM

Greyscale image

.

.
.

(x1,y1,z1)

(x2,y2,z2)

.

(x3,y3,z3)

(x4,y4,z4)

.

(x5,y5,z5)

Precise coordinates

Fig. 6 - Simultaneous hiding of heterogeneous information into the RGB
channels of a digital map

3. Conclusion
The life of modern society is unthinkable without the development and the
advancement of new digital technologies. The huge challenges lie mostly in the
issues about protection of information, copyright and confidentiality of
communication. The approach, which was presented in this report, is based on
the contemporary steganographic methods and represents a step towards the
handling of these challenges.
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ABSTRACT: Problems of teaching reading skills are discussed beyond the context of
literary classes - in Bulgarian language classes and in English language classes in Primary
school. Motivation for attaining proficiency in reading is considered one of the most
important questions in the process of literacy formation.
Some interactive techniques of teaching reading in the first (Bulgarian) language are
described. Propositions of the second language acquisition theory which English teachers
should bear in mind when teach reading in English as a new language are listed.
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1. Language in the multicultural world
It is through language that one gets to know oneself and others. It is
through language that technologies, human rights, religion, politics are realized.
What is more, it is through language that one speaks about language itself. It is
accepted that “…having command of a fist and second language represents a
single phenomenon [1], and being a bilingual is а common occurrence.
Language becomes a “bridge” – a bridge for language “intercomprehension” [2].
2. Reorientation of existing methodological systems
The current sociocultural situation necessitates reorientation of existing
methodological systems. Teaching the first and a foreign language are perceived
as being two elements of one and the same system – teaching a language. An
educational ideal is to form the "talking child," prepared to "create" life and
approve the "Self" - both today and tomorrow, in the world that does not yet
exist.
A common belief, popular in school practice, is that after the beginning
literacy stage students read mainly/only in literature classes. It is unacceptable if
teachers want to achieve educational goals and outcomes, adequate to the
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challenges of the modern world and to the children's needs. Students read not
only in literature classes but in language classes (first language, foreign
language classes), in other classes, and out of school. Problems of teaching
reading skills are considered beyond the context of literary classes - in Bulgarian
language classes and in English language classes in Primary school.
3. Motivation for attaining proficiency in reading
In view of this, increasingly topical becomes the following question:
 where to start literacy formation in students – (1) from developing coding
skills; (2) from developing understanding skills; (3) from developing
synchronously both groups of skills.
In fact above all is "teaching" of desire (мotivation) to read.
Motivation for learning activities is a system of motives for learning,
internal incentives (that are mostly conscious) which help students perform
learning activities with the purpose of personality development. Using needs of
personable nature is a winning strategy for managing child's learning
motivation. This process is significantly easier if it happens through interactive
education.
It provides openness, diversification and democratism of educational
process. The state changes from passivity (hearing retelling, etc.) into activity
(wondering, exploring, listening and sharing, creating). Individual expression is
encouraged and school community is built. All important characteristics of
human learning are realized: positive feelings; desire to succeed; learning
through action / interaction; giving meaning to knowledge. Reading skills are
formed in unity with improvement of social, emotional and metacognitive
competences.
4. Interactive teaching of reading in the first (Bulgarian) language
classes (1st – 4th grade)
Under the conditions of Bulgarian /native/ language lesson for mastering
linguistic knowledge and initial communicative abilities /title: "Adjectives" -4th
school year/ in the preparatory component that defines structure, teacher directs
students to read ‘First books’/а short popular science text/. Through "Flash"
interactive technique is looked for an answer to the question "What are three
most important things you understand in text?" General conclusion is reached. A
set of competences valuable for "live" practice is improved. These competences
are as follows: communicative, linguistic, social, cognitive and metacognitive.
Then adjectives used in the read text are differentiated. Learning and experience
related to lesson’s subject and type are updated .
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5. Teaching and learning beginning reading in English as a foreign
language in Bulgarian primary school
Foreign language has become an obligatory subject in the second grade of
Bulgarian primary school since 2000/2001. The English as a new language
syllabus for the second grade sets students the task to get to know the Latin
alphabet and to learn some basic abilities to read and write in English [3].
Since English is the most difficult European language to learn to read
(according to a cross-national study conducted by Philip Seymour of Dundee
University and his team which compared the reading abilities of children in 15
European countries [4]), Bulgarian education specialists discussed the following
issues: What exactly should be learned to become literate in English? What are
the characteristics of English spelling system? How are English spelling and
pronunciation related? What are the similarities between first and second
language? What are the differences? Are there any differences in developing
English literacy when students speak Bulgarian (the official language of the
country) as a first language and when students speak Bulgarian as a second
language?
6. What should English teachers bear in mind when teach reading in
English as a new language?
Here are some propositions of the second language acquisition theory
which English teachers should bear in mind when teach reading in English as a
new language:
 If the second language acquisition starts after the child has acquired the
basics of the first language (i.e. 3 years old and up), the process of
second language acquisition will be different than the process of first
language acquisition;
 Language acquisition / learning during the school years, when the child
is becoming literate, is different from language acquisition during the
pre-school years [5];
 Those whose mother tongue uses an alphabet other than Latin should
acquire phonemes before graphemes; developing reading and writing
skills should be done on the basis of listening and speaking skills [6];
 Reading comprehension is composed of two equally important
components. Decoding, or the ability to translate text into speech, is
only part of the process of reading comprehension. The other part is
language comprehension, or the ability to understand spoken language
[7];
 Bilingualism makes brains stronger. It is brain exercise. If you have
two languages and you use them regularly, the way the brain’s
networks work is that every time you speak, both languages pop up and
the executive control system has to sort through everything and attend
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to what’s relevant in the moment. Therefore the bilinguals use that
system more, and it’s that regular use that makes that system more
efficient [8];
 If the second language consists of some phonemes and phoneme
combinations that do not correspond to the phonemes which are
registered in the brain then the available phoneme system functions as a
filter: the new, different phonemes are perceived like the phonemes in
the native language. Phonemes which are missing in the sound system
of the mother tongue couldn’t be recognized in the beginning of
learning the new language. That is why P. Steffanova considers it is
extremely important to develop and automate additional strategies for
listening and articulating the new language phonemes [9].
It is therefore clear that the characteristics of the phoneme systems of the
first and second language should be taken into consideration in the process of
second language learning, especially in beginning reading.
7. Some characteristics of the phoneme systems of Bulgarian, Turkish,
Romani and English language - Bulgarian students’ first and second
language
A great part of Bulgarian primary students speak Roma or Turkish at
home, Bulgarian is their second language and they learn English as a new
language. Let’s consider if there are any considerable differences between the
phoneme systems of Bulgarian, Turkish, Romani and English language.
On the one hand there are 20 vocal English phonemes and 24 consonant
English phonemes and since letters are only 26, the English spelling system is
very difficult for reading and spelling, particularly at the early stages [10], [11].
On the other hand Bulgarian vocal system is different from the English one as
regards: the number of vowels (6 vocal and 39 consonant phonemes); the quality
of vocals (there are no long and short vowels, open and close vowels,
diphthongs; there are no consonant clusters); complexity of articulations [12],
[13]. According to Sn. Dimitrova there are some aspects of the English phoneme
system which are a challenge for Bulgarians even at higher levels of learning:
acquisition of the variety of vowel length; pronunciation of /p/, /t/, /k/ in initial
position and stressed syllable with aspiration needed; incorrect devocalization of
voiced consonants in a final position, wrong substitution of interdental
consonants /θ/ and /ð/ with alveolar /t/ and /d/, etc. [13].
Turkish is characterized by vowel harmony, consonant mutation and
agglutination. Postpositions are used instead of prepositions.
Turkish has eight vowels, four pairs (A-E, I-İ, O-Ö, U-Ü) with
corresponding front/back, and rounded/unrounded sounds. A peculiarity of
Turkish is the vowel harmony where vowels change in pronunciation and
spelling to mirror the previous vowel in a word. There are no diphthongs in
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Turkish and when two vowels come together, which occurs in some Arabic
loanwords, each vowel retains its individual sound.
The Structure of Turkish differs in both grammatical structure and
vocabulary from the Indo European Group, English, Spanish, French etc. It is
also a phonetic language as each letter always retains its own sound. In English
the sound of the letters can change, as the letter a does in fat, fate, fare etc. In
Turkish there is no such pronunciation change to letters of the alphabet.
The rules of consonant mutation are typical for Turkish. In certain
circumstances changes are made to the spelling of consonants. If the
pronunciation of a consonant changes, the spelling also changes to reflect this.
Turkish Pronunciation is Phonetic, in Turkish each letter of the alphabet always
retains its basic pronunciation. Twenty-one letters represent the consonants [14].
Hr. Kyuchukov classifies Romany phonology and especially Erlij dialect from
Sofia into 6 vowels, 9 diphtongs and 20 consonants: fricatives, nasal stops, stops
and liquids. There are some aspirate consonants: kh, ph, th, ch which are typical
for most of the Romani dialects. These sounds are pronounced with light
aspiration of the h part. There are also two sounds /h/: laryngal /h/ as in the word
hyv (hole) and velar /h/ as in the word hav (eat) [15].
Considerable discrepancies between the phoneme systems of the four
languages could be summarized - both in phoneme numbers and their quality;
there are considerable differences between Bulgarian and English systems.
There are some similarities between Turkish, Romani and English phoneme
systems: diphthongs (in English and Romani), aspirate consonants (in English,
Romani and Turkish), open and close vowels (in English and Turkish). It could
be expected that the differences between the phoneme systems – of Bulgarian,
Turkish, Romani and English language – would cause perplexity and confusion
in the process of English literacy development.
Conclusion
Summing it up concisely:
 integral type of competences are built through interactive educational
process and in terms of psychological comfort: these are the competences
that students need to "create" life through reading and writing in the
changing world;
 the characteristics of English spelling systems should be taken into
consideration in the process of teaching English as a new language;
 English teachers should be fully acquainted with similarities and
differences between first and second language, especially with the
characteristics of the phoneme systems.
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