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CADASTRAL ZONING OF CONTAMINATED TERRITORIES

lhor Perovych?, Oksana Ludchalk
National University "Lviv Polytechnic", Lviv*National University of Oil and Gas, Ukraine

Abstract

The article considers the problem of cadastral rprof the territories, which are contaminated whigavy
metals, as well as are under the influence of mle@gnetic radiation and have a different valuenometary
terms.

In order to account for the influence of electrometic radiation along the transmission lines on aanrhealth
there are presented the analytical dependencedvalimv to determine the magnitude of the radiafioithe
points of zone of influence of given radiation, dmehce to perform a proper cadastral land zonirglaGtral
zoning of the lands which are near the mainlinesare contaminated with heavy metals, with the lalbs@rror
less than 15% can be done using bicubic polynonoifatee third degree, implemented in the softwaaekage
MATLAB.

For cadastral zoning of the agricultural lands &mtls of other categories It is proposed to useatiadytical
dependences which take into account the monetang wd these lands.

Key Words: cadastral zoning, contaminated, soil.

Introduction

During the implementation of cadastral surveys veaehto adhere to all normative and legal
documents, which are related to the scale of thasteal plan or map. We note that the compiled on
the such basis cadastral plans and maps are tleeteauards the accuracy of determining the contours
of different objects and don't include the influeraf technological processes different industries
and transportation networks on the environmenthilifpon and, in particular, on the land resourdas.

its turn, identification and mapping of the degmdeland contamination is an important part of
preservation the health of people, is a possibiitygrowing agricultural production and effective
usage of contaminated territories.

All of the above puts on queue the developmersic@@nce-based approach for resolving the issues of
the cadastral zoning of contaminated lands.

Methodology of research and materials

Research methodology is based on a systematic agpréor determining the influence of
electromagnetic fields on environmental pollutiomethods of approximation of the land
contamination with heavy metals in zones of highsyaconomic approaches in terms of land value.
The materials, which were used in the researche Wer scientific developments of the Department of
cadastre of territories” staff of the National Uity "Lviv Polytechnic". In particular, cadasttahd
zoning of electrical networks (Perovych, TkachyR12), the cadastral providing of works on the
lands, which are contaminated with heavy metalg¢herlands ofutomotive transport in Ukraine and
Germany (Perovych, Vanchura, 2013), the ensuriegattturacy of cadastral surveys, depending on
the value of land (Sai, 2009).

Discussions and results

An International standard (INSPIRE, 2010), providasying out the cadastral zoning of territories,
but does not define the requirements for the desigm to the separate zones of contaminated lands.
At the same time, the allocation of such zonesooftaiminated lands with the specified indicators of
pollution is an important scientific and practitask.

Using the experimental researches of the Stat#utestof Environmental Protection of the Land of
Baden-Wurttemberg in Germany (Elektromagnetisch#)2® there were proposed the analytical
dependences of propagation of electromagneticsfieldpending on the technical parameters of power
transmission lines.

Taking into account a significant danger of theeeffof magnetic fields on human health, the
researches (Tkachyk, 2011) showed that the dissg¢immof magnetic induction can be represented as

exponential functions with high accurac;Rz( 09748 09931). So, for example, for power
transmission lines (PTL) with the voltage of 380, k¥& have:

B 2806% 9502 1)
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for power transmission lines (PTL) with the voltagfe220 kV:

B 1204 464 2)

where

B - magnetic induction, mT,;

d- the distance from the outside wire to the pofrdeterminingd, m.
Or, from the solution of the inverse problem, weéa
for LEP-380

d 66708 1978InB, (3)
for LEP-220
d 50348 2003InB, (4)

Using expressions (3.4), It's possible to distisguhe following zones on the earth surface:

safe zone, in which the economic and other wor&scanducted;

zone of medium impact, in which It is necessargrvide the protection of the population;

zone of high impact, where the presence of pedpald be limited in time;

zone of unsafe impact where people can stay wethiaptraining, for which mode and conditions of
staying are strictly regulated,

critical zone, in which conducting any work is pitsited.
Establishing a width of this or that zone for ataier type of power transmission lines depends on
normative and legal documents and standards tigalate the degree of negative influence of an
electric or magnetic fields on human health in tdaantry.
The second important source of soil contaminat®wahicles, from which significant amounts of
heavy metals are ejected into the environment. Adgative consequences are manifested in three
major aspects: soil degradation, pollution of plgrbducts, migration of toxicants into the
groundwater. Carried out experimental researches hagghways Kyiv-Chop (Ukraine) and
Noybranderburg-Pentslin (Germany) have allowedstaldish general regularities of cadastral zoning
of lands,which are adjacent to these highways.
Theoretical investigations have led to the conolusihat one of the most acceptable methods of
representing the contamination of specified tetig®is an interpolation of the experimental data b
bicubic spline of third degree. The procedure o Hpecified interpolation is feasible using the
software package MATLAB. Using this software padckapproximation of soil contamination by
heavy metals (Zn, Pb, Cd, Cu) is done on the sextid mentioned highways. As an example, the
figure shows the results of approximation of saihtamination by plumbum for the section of the
highway in Ukraine (Perovych, Vanchura, 2013).

M2fk2

10000 12000 pmt

o 2000 4000 6000 8000

Fig. 1 Approximation of soil contamination.
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An important part of cadastral zoning is the accyraf determining the geometric parameters of a
specific zone, or, rather, accuracy of determimatib the geodetic coordinates of contours of these
zones. One of the most affordable and objectivacjple, on which the theory of accuracy of
determining the contours of zones should be basets@n economic method based on the monetary
evaluation of the land. Using the researches (&209), we present mathematical expressions for
determining the accuracy of coordinates of contafithe zones, depending on the monetary price of
lands.

We have:

for land parcel of round form

My

°__ 5
™ 26, V2 ©)
for land parcel in the form of a rectangle
r‘n(..)
1410; Va2 b2

In the above formulas
my - @ mean square deviation of determining the doates of landmarks, m;

O; -amonetary price of 1 sq.m. of a land parcelane;
ms; - @ mean square deviation of monetary evaluati@anland parcel (zone);

S - an area of the zone;

a — a width of the zone;

b — a length of the zone.

The foregoing three completely different approachescadastral land zoning point to all the
complexity of the resolving the problem of effeetiand rational use of land resources based on
eliminating or reducing negative effects on humaalth, agricultural cultivation, etc.

Conclusions and proposals

As an important tool for efficient usage of landaerces, cadastral zoning of the lands contaminated
by specific technological objects must be donehentiasis of studying the properties of the impéact o
these facilities on the environment.

In particular, for determining the impact of electragnetic fields on health of people, which are
staying in the zone of influence of power transioizdines It was proposed to use mathematical
dependencies. The results thus obtained allow fioedéhe residence time (work) of people in these
zones.

For the lands located along the transport highvesysnportant source of their effective and intended
usage is to determine soil contamination with heaeyals. Effective method of representing pollution
of soils and their cadastral zoning can be a methasbd on the use of bicubic splines with the
implementation in the software package MATLAB.

It was proposed cadastral zoning of agriculturatif&a water fund and other ones to carry out on the
basis of the algorithm that takes into accountrtinginetary value.
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GREEN CADASTRE AND ITS IMPORTANCE IN
LONG-LASTING DEVELOPMENT

Madalina-Cristina Marian
University of Pitesti, Romania

Abstract

Long-lasting development assumes the use of raveriatt and non-polluting industries. One utilizeunal
resources in order to achieve biological needswelk as creating means of transforming the envirenim
according to the economical-social development.

With time, the ways of using the land suffers clemdJndeveloped land may become a beautiful lapasbg
creating green places which offer recreationalesa@$ through their beauty.

Green cadastre assumes the making of an infornatgystem of recording green spaces. This progeat a
initial phase in Romania.

The paper proposes a model of mapping the dendagfipatially and qualitatively, on a surface of2B3 nf.
Spatially, the recording of the coordinates coroesient to each exemplar was done with GPSs, cohlvitite
the Total Station. Qualitatively, it was done thgbuidentifying and describing each seen exemplaih w
elements of characterization useful to the Greatla€ae. The map with the dendroflora distributidone with
the CAD-type program, contains the reporting ofcége directly from coordinates as well as detaitstioe
landscape.

Keywords: sustainable development, green spacepimap

Introduction

As a consequence of the reduction of urban greanespin our country, through law(Government
Emergency Ordinance no. 114 of 17 October 2008),dbal public administrative authorities must
ensure a surface of green space of a minimum of 2@sesident. There was no clear strategy of
developing the green spaces, and green cadasyr¢ooRil place in a few towns in the country. On the
other hand, long-lasting development may only geteeprosperity if the resources are renewed and
the environment is protected. According to the Goreent Emergency Ordinance nr. 195/2005
concerning the protection of the environment, ltagiing development is the development that meets
to the needs of the present, without compromisimey gossibility of the future generations to meet
theirs. The paper demonstrates the necessity ofimgrout green cadastre and proposes the use of
accurate topographical apparatus, with which anlyaized person would be equipped. The failure to
achieve green cadastre in the entire country isustities through time and costs, only maybe tigtou

an inappropriate organization of the work. Greeacspis defined as a mosaic network or a system of
semi natural ecosystems, whose purpose is deteadrbinthe woody vegetation, arborescence, shrubs,
floral and herbaceous (Law nr. 24 from January”, 18007 concerning the regulation and
administration of green urban spaces). Green aadimstentories the woody vegetation situated in the
green urban spaces, on the streets or in the piegg@remises. The vegetation is inventoried fibm
point of view of the dynamics of development andgtofictural changing, in time, the character of thi
cadastre being clearly differentiated of the clzalsirban cadastre.

Methodology of research and materials

The public data after having performed green cagastthe few towns in the country does not present
a clear description of the methods and apparated.u®n small surfaces, the Trimble Juno SB
handheld GPS with 3 main functions: GPS, photo canamd Windows-Mobile 6.1, TerraSync
software (Stefan Mihaela, Marian Madalina, 2013)revéested. The integrated GPS receiver
facilitated the collection of the data in orderitoorporate it in the GIS system. Time was a pnoble
as the transformation of geographical coordinatesStereo '70 coordinates with the use of the
transforming program TransDatRO, version 4.04 was immediate. Another problem was the
determining accuracy. Some points required thealeation of measurements.

The studied area represents a surface of 15,268 #ue land uses being grassland for 8,862 sq m and
orchard for 6,334 sq m. There is a space allodatélde buildings as well, of 57 sq m. The measured
land is proposed to landscape design, as a resitlensemble will develop in the area.

The entirety of the dendrological species madehegpstudied material. The method of working was
made up of the complex inventorying of the entiegetation.

The inventorying occurred in two stages: spatiatig qualitatively.
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The spatial inventorying, by the exact setup on glee of each dendrological exemplar, which
received a small number, recorded on the plane.cblection of the corresponding coordinates to
each exemplar was done with GPS in combination thighTotal Station. Sokkia GPSs were used,
Straus model with 12 channels, L1 signal, C/A cdgha;1m precision, 5 mm, cold start 2 min., warm
start 45s, repetition 3s, internal antenna and|Bition Spectra Precision Focus 4 with the folfgyv
technical abilities: wavelength: 870 nm, pulse raténs, the power of laser emissions when leaving
the instrument < 6,4 W and with the method of simgothe laser through repetitive pulses.
Simultaneously the data necessary to represefditdscape and limits of the property was collected.
In order to finalize the mapping, data transfetni@ specialized program of type CAD (Figure 1) was
performed.

- _— 468
B o322 .524 0514 199228 .45
w e OB

Fig. 1. Extract from the AutoCAD program, reporting of lected.

The qualitative inventory had the objective of itligtng and describing each exemplar, necessary to
the achieving of green cadastre which leads tingette value of each arbor and shrub.

The identification of the species was done afteious field works in the 2012-2103 time period as
such: the first field work took place in the SeptbemOctober period to capture the aspects of
dendrological species and to capture specific daspbefore the winter period; a series of field kgor
followed in the March-July period, to capture eatdge of evolution of the species taken under study

Discussions and results

A total of 9 species of arbors and shrubs, 229 ekars, were identifies through Stereo '70
coordinates (X, Y and Z). Table 1 presents the rijet8an of some of the identified species and
topographical measurements.

11



Table 1
Model Describing Species

Stereo '70 Coorémat]
(example)

Description of Species

It is cultivated through the plantation
young trees, grafting, maintaining, croy

piNo. 540:
viX = 484240.271

forming works (cuttings of shortening andy = 429371.448

thinning the branches). The creation of
orchard lasts between 3 and 5 years.

favorable soils are the clayey-sandy, clay
lomey, unfavorable soils being the on
heavy in excess Calcium, salty, with exce
of humidity and the ones too thin and dry.
It needs an airy place, found in full sun,
which the Earth be moderately fertile a
easily drained.

In Romania there are over 300 types of lo
and foreign apples, with the majority

them coming from the wild apple, found
the forest clearings, like the short apj
which grows especially in Caucasus 4
South-East Europe.

an=709.742
Thio. 541:
eX = 484249.475
e¥ = 429380.437
p5= 708.416
No. 519:
itX = 484258.380
nd = 429371.859
Z=707.295
chlo. 525:
DfX = 484267.331
ny = 429372.122
Dlg = 706.322
ndlo. 526:
X =484267.667
Y =429380.574
Z =706.285

The cherry tree has requests concern

iMp. 483:

hear, especially during spring, requests thAt= 484231.479

can be met in the area of low and medi
hills. It is very seldom affected frof
freezing. It does not stand the hi
temperature and scorching heat of summe
The requests concerning the soil are g
large. The cherry tree prefers deep, clay
sandy, clayey, well drained, and wi
groundwater not higher than 1.5-2 m.

uivi = 429392.220
nZ =710.451
giNo. 79:

rxX = 484296.919
lide = 429358.380
ey-=705.143

th

- 4 &
L L)

Pyracantha crenatoserrata

Large shrub, with thorny branches. Le
shiny, lanceolate.

White flowers in inflorescences appear
May-June. Fruits are spherical, red-oran
It is present in shrubs of heights up to 1 m
is resistant to drought.

aflslo. 142:

X =484206.579
ity =429410.563
g&.= 713.085
. No. 145:

X =484210.500

Y = 429407.238

Z=712.014

Prunus domesticgprune tree) has the largest share with 151 spesinSalix babylonic& weeping
willow) with 34 specimensAlnus glutinoséalders) with 13 specimens, followed IByracantha
crenatoserratéornamental shrubs) with 12, thétalus domestic@pple tree) with 10 specimens, 5
and 2 specimens &frunus cerasifer@herry plum) andPrunus aviur(cherry tree), 1 represented by
Robinia pseudacacigcacia) and\cer pseudoplatan{sycamore maple).

12



Acer pseudoplatanu

Robinia pseudacaci
Prunus avium
Prunus cerasifera
Malus domestica
Pyracantha crenatoserrat
Alnus glutinosa

m Species
Salix babylonica

Prunus domestica

0 50 100

150 200
Fig. 2. Number of specimens per species.

The plane with the distribution of the dendroflavas achieved through the direct reporting of the
(Figure 4).

point coordinates on the cadastral plane (FigureV8gtlands were highlighted by being crosshatched

Location plan

SConstructions=57mp

+

NG

B

3 P
. 1

" 3
!'; _f?- Ty e "_".
e

Fig. 3. The plane with the distribution of the dendroflarad planimetric and leveling details.
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£ Prunus domestlea

!n!_ Malus domestica
£ Prurus cerasifera

[! Alnus glutinosa

@Swampy area

Control elevation: ST1=712 77m

Total area=15253mp
SF=B862mp
SL=6334mp

EConstruetlens=57mp

Appropriate apparatus was used, all measuringsefatling within the accepted values.

From the analysis of the obtained data through rebens and measurements, it results that the
respective work can extend to characteristicallynglete a complex cadastre from where the
ecological function and landscaping function ofggrepaces can be calculated.

Conclusions and proposals

Irrespective of appearance and destination, gneaces contribute to the bettering of the qualityhef
environment, maintaining ecological equilibrium,tteeéng the assortments of ornamental plants,
maintaining and protecting precious natural objentd harmonizing artificial landscapes with the
natural ones.

The long-lasting development assumes the use ofmmaterials and non-polluting industries, men
using natural resources to create transformatiodiunes for the environment according to the
economical-social development.

The protection and long-lasting handling of gregacgs from the urban places of Romania are
objectives of public interest provided in the Natb Strategy for Long-lasting Development. In
Romania, green spaces from urban areas are moremarel threatened by their distruction and
negative impact of economical and social activities

Atmospheric pollution is attenuated by the foliaafearbors, vegetation having the ability of fixing
carbon monoxide.

Green spaces act as a biological barrier, microgiodlly purifying the air. For example, the maple,
found in the studied area, destroys a varietyagftstlococci through the emanated phytoncides.
Green spaces act as an acoustic barrier whichilcotas to the reduction of phonic pollution.
According to the legislation, a green space surfaica minimum of 26 sq m/ resident should be
ensured by December 32013.

The period has extended as the objectives weraaioeved, even if, there are innumerable benefits
(other than those mentioned) for the quality o, ltfrought by green spaces.

Vegetation must be recorded in detail, as a dynamhigrowth and development, of structural
modification along time.

The contribution of this work is mainly practicaffering a modern methodology of mapping.

Such work also contributes to a proper maintenahed the existing arbors and shrubs species. This
type of work also captures the evolution of theng¢farmation in the way of using the land. The

14



incorporation of the data obtained on a superipe tgf G.1.S. system will lead to the achievement of
informational layers, technique and results beinglitptively superior. The data may also be updated
extremely easily, in the same way.

In the context of the current legislation of Rongarthe work may be used in completing the Green
Cadastre of the Arges county, objective that wds/abstarted.
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LAND STOCK OF KAZAKHSTAN AS AN OBJECT OF NATIONAL
LAND CADASTRE

Laila Tabynbaeva, Velta Parsov&
! Kazakh National Agrarian Universit§|atvia University of Agriculture

Abstract

Land cadastre differs from other types of cadasbresause the object of land cadastre is the laradsaurce of
wealth and means of production. Specific charaatenethodology of cadastre is determined by featofethe
land. Varied feature of the land is nature of &g in agricultural production. Peculiarities of taad essentially
determine specific character of maintenance, asasekays and methods of conducting of land caeastr

In the article is analysed distribution of the lastdck of Kazakhstan. Also is analysed informationland use,
taking into account physical- climatic conditions.

Key words: land use, national land stock, natidaadl cadastre, object of land cadastre, type af e

Introduction
In the national land cadastre are applied certantepts or classification categories which repreaen
system of land cadastral indicators and allow guae quantitative and qualitative characterizatbn
classification object. Quantitative values of caddsndices are expressed by certain unit of messu
which depend on the nature and characteristictagtification object. Because area of land stock an
its components are calculated in hectares, quafitthe land can be characterised with number of
indicators. Cadastral indicator can be presenteduoyber of different terms. So, area of the land ca
be specified in the hundreds, thousands or millioh&iectares, accuracy of land area depend on
practical purposes, production requirements, eachEeadastral index expresses quantitative aspect o
classification object which is closely connectedhwits quality. This means that each classification
object has precise definition of its content, lawator territory to which it is applicable (Parsova
Kapostins E. 2011).
Land stock of Kazakhstan in land cadastre primaslyegistered according to its total area and
territorial allocation. Based on specific charaaad objectives of united land stock as an objéct o
state property and as an object of managemerst régistered according to main following aspects -
intended purpose of use, economic use, qualitaituation, administrative- territorial division,pg
of ownership, etc. (Zemelnyj kodeks ..., 2012).
Assuming the functional differences of the landpirblic economics, the land stock can be divided
into two fundamentally different groups:

land primarily used as the main resource of pradogt

land basically used as a spatial basis (Williamsdégnemark S., .... 2010)
In first group is included the land for agricultuaed forestry, in the second group — land whofis le
over. Such breakdown is correct in principle, liusitoo restricted, because use of the land in the
economy is multifaceted. To solve practical proldeamd legal regulation of the land stock such
subdivision is not entire. Therefore characteraanf land stock as an object of land cadastreldhou
be more complete and should reflect its functionimgpecific sectors of the economy (Seyfullin,
2000).

Methodology of research and materials

The study was carried out on the results of thd taform in Kazakhstan. For describing of land lstoc
and results of land reform were used statisticéh a@d Land cadastre and other different sources.
Generally, as measure of the land reform successused a ratio (percentage) of area registered in
cadastre in relation to the total area of provin€a on land areas and location of natural zanes
given in accordance with natural and agricultucading of Kazakhstan.

Discussions and results

Significance of National land cadastre of Kazakhssamainly determined by importance of itself as
object of study. The object of National land cadas united land stock which includes all land of
Kazakhstan.

Territory of Kazakhstan is located in centre of Eheasian continent, its total area is 272.5 milli,
and part of the territory is located in Europe, trpeat - in Asia. In terms of area Kazakhstan iam
the top ten countries in the world, and in termgraivision with land per capita it is third in therld
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after Australia and Canada. Provision with land papita in Kazakhstan is 17.03 ha per person,
including arable land 1.51 ha per person. For coi®pa similar data in other countries are

respectively: Russia - 11.6 ha and 0.89 ha, UrStates - 3.8 ha and 0.75 ha, China — 0.8 ha ai&j 0.0
Japan — 0.31 ha and 0.03 ha per person (Fig. 1).

9% &'

Fig. 1. Provision with land per capita in Kazakhstan aoohe other countries.

Committee of Land Management of Kazakhstan is mesipte for management and supervision of
united land stock, develops long-term plans fougts, determines order of land use and regulates la
relations. Currently are undertaken inventory ati¢is of agriculture land involved in agricultunae.

/

Fig. 2 The dynamics o&gricultural landn the Republic oKazakhstan.

During period of reformation of agricultural entdges in 1991 - 2005, area of agricultural land in

Kazakhstan decreased by 136.2 million ha, but fterearea of agricultural land each year increased,
and in 2005 — 2012 reached 11.2 million ha. Areagricultural land in the land stock structure is

93.4 million ha or 35.8% (Fig. 2).

Provincial and regional governmental institutionlseneas also solve many problems on rational use
and protection of the land, state control of lanse uand its land management. Therefore
implementation of economic and legal functions taftes institutions and economic subjects within

particular administrative territorial units objely calls for registration of the land stock (Tall).
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Table 1

Breakdown of land stock of the Republic of Kazakhsgh provinces (2012)

Province Area of the territory Number Number of cities | Number of
thousand ha % of regions and towns settlements
1 Akmola 14621.9 5 17 26 616
2 Aktyubinsk 30062.9 11 12 8 410
3 Almaty 22379.2 9 16 25 740
4 Atyrau 11863.1 4 7 8 166
5 East Kazakhstan 28322.6 10 15 34 775
6 Jambul 14426.4 5 10 14 378
7 West Kazakhstan 15133.9 6 12 6 456
8 Karaganda 42798.2 16 9 48 384
9 Kyzylorda 22601.9 8 7 5 226
10 Kostanaysk 19600.1 7 16 13 630
11 Mangistau 16564.2 6 5 6 55
12 Pavlodar 12475.5 5 10 9 406
13 North Kazakhstan 9799.3 4 13 5 698
14 South Kazakhstan 11724.9 4 12 16 866
15 Almaty city 45.1 - - 1 -
16 Astana city 71.0 - - 1 -
Total 272490.2 100 161 225 6806

As show the data, all territory of Kazakhstan whish272490 thousand ha, is divided among 16

administrative territorial units. The greatest leav@a has Karaganda (16%), Aktyubinsk (11%) and

East Kazakhstan (10%) provinces.

Land stock of the Republic of Kazakhstan accordiatyiral zones (on 01.01.2013)

Table 2

Total area of Agriculture land of Arable land of
Natural zone natural zone total area agriculture land
thousand ha % thousand ha % thousand ha %
1 Forest steppe 758.2 - 506.2 67 262.5 52
2 Steppe 26448.0 10 23514.7 84 12051.8 51
3 Dry steppe 62386.8 23 55617.1 89 10768.( 19
4 Semi desert 37258.8 14 33858.7 91 205.7 1
5 Desert 112152.3 41 83473.9 74 184.5 -
6 Foothills desert 12286.8 5 10241.8 83 1745.2 17
7 Subtropical desert 4376.7 2 3800.7 87 51.8 -
8 Subtropical foothills desert 3509.9 1 3053.5 8|7 66.6 22
9 Central Asian mountain 10138.6 4 7064.0 70 4352 6
10 | South Siberian mountain 3174.3 - 1433.1 45 240.0 17
Total 272490.2 100 222568.7 82 26610.7 12

There are in Kazakhstan 161 administrative regiomber of cities and towns is 225, but number of

settlements in rural area is 6806. These figurdisd@te a large scale land stock, as well as safftty

large number of objects of administrative divisiamere should be conducted work on land cadastre.

Such large amount of cadastral activities shoulddsérmed by specialists working on national level
for 14 provincial and city institutions, as well & 161 regional institutions dealing with land

administration.

On diversity of climatic and soil conditions evides the fact that territory of Kazakhstan is didide

into 10 natural zones (Svodnyj analiticheskij

according natural zones is given in Table 2 and3Fig
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Fig. 3. Breakdown of land stock of Kazakhstan accordiamiral zones.

The largest area of land is located in desert Zdte0), dry steppe zone (23%), in semi desert zone
(14%) and in zone of steppe (10%). The largest afeaable land is concentrated in zone of steppe
(12052 thousand ha) and dry steppe zone (10768dhdha). On 01.01.2013 total area of arable land
was 26611 thousand ha, but total area of agrieuland — 222569 thousand ha.

Conclusions and proposals

Boundaries of natural zones defined by Land CodeKatakhstan in the field have not been
established. To solve the problem of involvemenagricultural land into agricultural productionist
necessary to determine the amount of step-by-stéjvation (Pomelov A.S. 2013). This land on
tender basis should be proposed to effective dtuial enterprises, as well as is necessary toldpve
program (project) for involvement of agriculturahd into agricultural production and other purposes
Also it is necessary to develop natural zoning s of territory and their further detailed
elaboration into sub-zones in accordance with ashtnative subdivision, to determine boundaries of
natural zones, to clarify land area in relatiomtodern conditions.
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MODERN ISSUES ON SETTING UP AND DELIMITATION OF
SETTLEMENTS’ AREA AND ITS ROLE IN SOCIO-ECONOMIC,
POLITICAL AND LEGAL DEVELOPMENT OF THE STATE

lvan Kalynych?, Tatiana Maruhnych®, Anatoliy Tserklevych?
'SHEI Uzhgorod National Universit§National University Lvivska Politekhnika, Ukraine

Abstract

Considering that today the land resources is thim maalth of the state and is the basis for themileg and
development of settlements, and therefore almast pl major role in the socio-economic and politiegial
development, the problem of setting up and delitioitaof settlements’ area in Ukraine arises moretely
serves as the basis for the accumulation of dérastproblems of land legal relations, which inntyrevents
the effective development of settlements, inhittits development of market and investment processakes it
impossible to conduct an effective state policyhia field of land use and protection, that is astatle to the
rational use of land resources in Ukraine and ttiamsto modern systems maintenance industry arfwhrur
cadaster in Ukraine. In view of the urgency of pneblem, it is clear the urgency to conduct a redeaimed at
an analysis of the legislation for the recognitiond establishing the limits of administrative umitel finding the
most-effective procedure for the recognition an@@shment of limits and of including this infortian to the
public geographic information systems, including 8tate Land Cadaster.

The objective of this paper is research and armtysithe example of Uzhgorod, Transcarpathian negicenter
the major gaps in the law relating to the recognitind establishment of limits for settlements #ratthe basis
of the problems of land relations and the develagtnoé infrastructure of the city that is uniqueiis physical
geography location. The results obtained makessiide to create a system of legal and technicakomes that
are intended to not only eliminate the problemesfognition and establishing the limits of admiritre units
in Ukraine, but also to ensure the creation theaddegal, cartographic and information basis fer $tate land
cadaster, and thus for effective implementatiothefstate policy in the sphere of land relations.

Key words: administrative-territorial units, limjtsettlements, state land cadaster, land inventory.

Introduction

Nowadays local governments are most intereste@terchining the limits of administrative units - the
spatial framework of its powers, due to the faeit tine land of municipal property is the land withi
the settlements. The land reform has affected nlytthe separation of land of private ownership but
identified local communities as the subject of lam@inership. The history of the formation and
regulatory settlement of lands as administrativiégsua an integral part of land management. Culyent
is missing the settlement of the question on emgeirito of the state land cadaster information &bou
approved limits of administrative units, which wlasmed before 2004.Gaps in legislation and land
management can be fixed by entering in use thentemhdocumentation of the installation in situ-(in
situ) limits of administrative-territorial units.h& study revealed the shortcomings of the current
legislation that affect the political and legalatébns in the country.

Settlements in Ukraine in accordance with the Gugin of Ukraine are villages, towns and cities
that are administrative-territorial units of UkrainBasic principles of administrative-territorial
structure of the state are defined in the Congtitubf Ukraine (Articles. 132, 133).

These principles are crucial not only as indireegulations that affect the socio-economic
development of certain territories; they also defihe territorial limits of the authority of those
different branches of government.

The aim of the study is to examine the currenestéiegislation on the recognition and establishime
of limits of administrative units, including thosigat were formed before 2004 and finding the most-
effective procedure for the recognition and essitient of limits of administrative units and enigri
this information to the State Land Cadaster.

Administrative-territorial unit is part of the téory of a state, which is the basis for the spatia
organization and operation of local government aalf-government (Yurydychna entsyklopediya,
tom 1, Kyyiv, 1998 r. s. 58 (in Ukrainian)).

Article 133 of the Constitution of Ukraine has madiear that the system of administrative-territoria
structure of Ukraine is composed of the AutonomBegpublic of Crimea, regions, cities, districts in
cities, towns and villages. Limits of administr&iwnits play an important role not only as the
definition of spatial socio-economic and finandiake, but as well the basis for the political asghl
influence.
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The Land Code of Ukraine stipulates that the liofithe district, village, town, city or area in thity
is a conventional locked line on the ground thatasates the district, village, town, city from athe
areas.
Limits of the district, village, town, city, area the city are set and modified by the land managgm
projects that are developed in accordance witlygmeral plans of settlements.
Inclusion of the land plots at the limit region/lage, town, city or area in the city not entail
termination of property rights and the right to ubese areas, except for land of public property
(except land that cannot be transferred to municgpenership), become the property of local
community (stattya 173 Zenfbho kodeksu Ukrayiny 2002 roku (in Ukrainian)).
Locality (settlement) is part of the complex popetharea that has developed as a result of economic
and other social activities, has a sustained ptipalaits own name and registered in the procedure
prescribed by the law (Yurydychna entsyklopedigay tL, Kyyiv, 1998 r. s. 58 (in Ukrainian)).
Logical is put in power the Law of Ukraine "On Lalkthnagement", Article 46 of which regulates the
issue on the content of the project for land usestablish (change) limits of administrative-temil
units (stattya 48 Zakonu Ukrayiny «Pro Zemleustfiy»Ukranian)).
These rules are in force today and came in fonaady in the context of sovereign Ukrainian state.
But the sovereignty of Ukraine acquired on a baokgd of the Union of Soviet Socialist Republics
and the Ukrainian SSR. Constitution of the Ukrain&SR in 1978 determined that the jurisdiction of
the Ukrainian SSR is the subject to the definitddmegional and district division and resolving eth
issues of administrative-territorial structure @etRepublic (Article 76 of the Constitution of the
Ukrainian SSR).
The presence of cities, towns and villages arerlgieisplayed in the system the Soviets of People's
Deputies (Article 78 of the Constitution of the ldikiian SSR) - the Council of People's Deputies -
The Supreme Soviet of the Ukrainian SSR, regiodiatrict, and city, district in the city, town and
village councils - constitute a single system offgymment (stattya 78 Konstytutsiyi Ukrayiny (in
Ukrainian)).
These territorial components of the state, of tkeahian Soviet Socialist Republic and Ukraine have
and should have limits that are recognized by alip authorities.
Question of the limits in Ukrainian SSR resolve hwthe requirements of the Regulation on the
Procedure for conversion, registration, title aegistration settlements, as well as solving sorherot
issues of administrative-territorial issues in tb&rainian Soviet Socialist Republic, which was
approved by the Decree of the Presidium of the @uprSoviet of the Ukrainian SSR of 28 June 1965
(Vidomosti Verkhovnoyi Rady URSR, 1965 3., 28 . s. 457 (in Ukrainian)).
The procedure involves not only the name and renagiens, districts, cities and other settlements,
but also separate sections regulate the limitsudieyy settlements. In accordance with the above
procedure Presidium of the Supreme Soviet of thealdkan SSR settlements belong to the category
of republican, regional and district subordinatichanging their limits as well as cities of regibna
subordination transfer from one area to anothem aye the submission of regional executive
committees of regional councils.
This scheme can be considered on the example ajdsati, as a city of regional subordination. State
act on land use from April 16, 1966 certified penmat land acquisition of Uzhgorod City Council
indicating the area of 3443.7 hectares.
Order of the Presidium of the Supreme Soviet ofUkminian SSR3 1078-1X on July 12, 1976 "On
the extension of the city limits of Uzhhorod, Treapathian region” the city of Uzhhorod included
villages Goriany, Domanyntsi, Onokivtsi, Baranyrasid village councils of Uzhgorod rayon along
with their land in the amount of 510 hectares.
The total area of the city of Uzhgorod must conwith 3953.7 ha.
In order to regulate the consequences of the ahss@ciation of communities was taken the following
decisions of the Executive Committee of the Trarmsathian Regional Council on the basis of
appropriate documentation:
"On changes in the administrative and territoriglsibn of the Transcarpathian region” from
17.09.763 219;
"On approval of technical documentation for Sepanatn situ of settlements Goriany,
Domanyntsi and Dravtsi annexed to Uzhgorod" fron©201.9843 88.

First Land Code of Ukraine has been adopted on meee 18, 1990 (stattya 100 Zerhgly kodeks
Ukrayiny 1992 roku (in Ukrainian)) in our opinioroinenough paying attention to the limits of the
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administrative-territorial units. Subparagraph 3 Aoticle 100 determined that land management
provides the establishment the terrain limits ohamdstrative-territorial units.

Analysis of legal acts proves that as legislatarsvaell as other public authority did not considee t
need to address issues of restoration on thendimaits of administrative units that have alreduen
established and defined. Are absent any explarsationstreamline of the above questions.In the
context of the law of Ukraine acquired 01/01/200% "State Land Cadaster" and "On Amendments to
Certain Legislative Acts of Ukraine regarding thaimhitation of state and municipal property" the
above mentioned issue has become even more relawdrds a basic on the territory of the influence
of socio-economic and political development.

Particularly acute is felt about the limits of ttigy of Uzhgorod. Nowadays index cadastral maps of
the city limits are significantly different from dagraphic material approved by the executive
committee of the Transcarpathian Oblast CoundRadple's Deputies in 1984 in the lower side.
According to Interim methodical instructions onigesig cadastral numbers land plots for the state
land cadastre, which are approved the protocoln8ificand Technical Council of Derzhkomzem of
Ukraine 3 1 dated 26 January 1998 index cadastral maps ciadpmap (plan) placing cadastral
registration units within the administrative subsiions containing limits registration units, their
numbering (protokol naukovo — tekhnichnoyi rady Iidcomzemu Ukrayiny 1 vid 26 sichnya 1998
roku (in Ukrainian)).

In 1998, the State Statistics Committee of Ukrdigehe ordel3 377 from 11.05.98 was approved
forms of state statistical reporting on land researand instructions for filling the state statti
reporting on quantifying the land (forn3s 3 6-zem, zem-6a, 6b, zem, zem-2 (Nakaz Derzhavnoho
komitetu statystyky Ukrayiny 377 vid 05.11.98 (in Ukrainian)). In these repats indicated the
land owned, in permanent use and in temporary tilgal and natural persons, except those areas of
land that are provided on loan to other land owaesusers of the land owned or in permanent use of
these legal and individuals.

Reports indicate the amount of land and their ithistion by land owners, land users, land and
economic activities within the territories included the administrative-territorial units, including
individually - within the settlements, irrigatedchdrained lands, land distribution by type of pmbpe

As seen from the above documents the index catlastips and statistical reporting based on an
understanding of the administrative-territorialtuBut according to the statistical reporting Uziagb

is located on an area of 3165.0 ha, not 3953. Aahext

The above difference significantly affects landatieins, because the presented statistical reparts f
executive authorities in the implementation ofestaslicy in the sphere of land relations is a basid
even without approved documentation defining thets of the settlement.

These disadvantages can be avoided not only @trtiper performance its duties by all services but a
well in the case if the legislator has providedalelgnd documents aimed at restoring the approved
limits of administrative units that were considerbdfore implementation of the land law of
independent Ukraine .

One of the possible solutions is to use such laadumhents like technical documentation on
establishment (recovery) limits of the land. Aceéogdto the current legislation of Ukraine in the
development of land documents are executed practtentering for the automated system of the
state land cadaster all necessary information atbeutimits of administrative units. But is it pdde

to use this document for land management to salvgblems from a legal point of view?

Analysis of the current land legislation proves fiblowing.

Law of Ukraine "On State Land Cadaster" establithedegal, economic and organizational basis of
state land cadaster.

State Land Cadaster - a single state geograpluomaftion system data of land located within théesta
border of Ukraine, it purpose, limitations on iteysalong with the quantitative and qualitative
characteristics of the land, their assessment @fdistribution of land between owners and users
(stattya 1 Zakonu Ukrayiny « Pro Derzhavnyy zehysi kadastr »(in Ukrainian)).

Article 21 of the above Law defines the grounds #rmain requirements for entering data into the
State Land Cadaster, part eight states that infiomabout the limits of administrative units shadi
entered to the State Land Cadaster based on landg®aent projects on establishing and changing
the limits of administrative units.

Article 46 of the Law of Ukraine "On Land Managertiespecifies that to set or change the limits of
administrative units designed to establish landetigament projects (changes) the limits of the
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respective political subdivisions of land managetm@pjects designed to establish (changing) limits
of the respective administrative units.

Land management projects on set (change) the liofitadministrative units designed to create a
complete living environment and create favorabledations for their local development initiatives to
ensure effective use of the potential areas andriegsinterest of land owners, land users, inclgdin
tenants and approved planning documentation.

The project for the establishment (change) thetdimi administrative units consisting of:

a) an explanatory note;

b) tasks to perform work;

c) the decision of drafting land use to establisbh@ange the limits of administrative units;

d) duly certified copy of the master plan of thetg making its approval (in the case of changes in
the boundaries of the settlement);

e) the copy of the land management schemes anBifiastudy of land use and protection of the
administrative-territorial unit (formation), and case of its absence - the copy of the project
area formation of village councils;

f) the copy of the inventory (plans) to reflect thetual (if any) and the boundaries of the project
area;

g) explication of land in existing (if any) and dgswithin the administrative area;

h) description of the boundaries of administratings;

i) approval of the draft materials;

j) removal of material boundaries of administrativats in situ (on the ground) with a catalog of
the coordinates of the turning points.

The project of land management concerning changdsliof the settlement may also include
associated with this modification in the extenaabther entity if making a decision on change them
according to the law within the competence of aeotiody.

Limits of the administrative units are determinedtioe dry land and by sea.

Land management projects on the establishment ¢efathe limits of villages, towns, cities
developed by the decision of the village, town aityl councils.

Land management projects for the establishmenthanging) limits of the district being developed
by the decision of the District Council, and in whide county council is not established —by Oblast
Council.

The project of land management for the establishngmange) limits of administrative-territorial
units shall be subject to approval by village, tovand city and district councils, district
administrations, through whose territory the plahe&tension of its borders. For extension of limits
of settlement through territory which is not parttoe district or the district council is not ediabed,

the project agrees with the Council of Ministerghed Autonomous Republic of Crimea, Oblast State
Administration.

When establishing limits of cities project should lhgreed with the Supreme Council of the
Autonomous Republic of Crimea, regional council.

The decision to set (change) limits of administtiinits is both a decision on the approval of land
management projects concerning it setting (change).

The project of land management for the establishinfeimange) of limits of administrative units
consists of paper and electronic (digital) form.

Data on set (change) limits of administrative usit®uld be entered into the State Land Cadaster.
Data on set (change) limits of administrative umite specified in the excerpt from the State Land
Cadaster, which is issued free of charge to thagel town, city, district, regional council.

Integral part of the project of land managemeniceoning establishment of limits of the settlement i
a list of state-owned land plots (with their cadalshumbers, location, area and purpose) that go in
the communal property of the local community (s&a#6 Zakonu Ukrayiny «Pro Zemleustriy» (in
Ukrainian)).

Subparagraph "d" of Article 6 of the Land Code dfr&ine stipulates that the Parliament of Ukraine
establish and change the limits of districts atiéi

The analysis of above demonstrates that the législanticipated entry of information into the Stat
Land Cadaster on the limits of settlements, distrend regions only based on the approved land
documents - the project of land management conugrestablishment of limits of administrative-
territorial units. This project is being developiedorder to create favorable conditions for socio-
economic development of the territory.
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Other legal mechanisms for entering data to thee®tand Cadaster of Ukraine concerning the limits
of administrative units are not foreseen by the paovided.
Article 79 of the Land Code of Ukraine gives grosirfdr the formation of land as a civil matter.
Accordance with the following article forming thand plot is identifying the land plot as a civil
matter. Formation the land plot presupposes défiitfharea, limits and the information about ithe
State Land Cadaster.
Formation of land plots made:

- in order the withdrawal of land from state and naipdl property;

- by dividing or combining previously establisheddaiots;

- by defining land limits of state or municipal propefor of land management projects to

streamline populated areas.

Formed land plots are subject to state registratidghe State Land Cadaster.
Land plot is considered to be formed after assiyitia cadastral number.
Formation of land plots (except as specified inageaphs six - seven of this article) is under land
management projects on land allocation.
Parts six and seven of this article state thatféhmation of land plots by dividing and combining
previously established land plots that are ownedsed, without changing their purpose carried out
under the technical documentation regarding landagament of division and unification of land
plots.
Marking in situ (by terrain) the limits of formednd plot before its state registration is carrietl o
according to documents on land use, which was akeslor its formation.
When setting (updating) the limits of land for @taal use in connection with the inability to detec
true limits, forming new land plots is not madedaianges to the data about the limits of landsplot
entered into the State Land Cadaster.
Land plot may be subject to civil rights only aftex formation (except sublease, servitude abortt pa
of land plots) and state registration of ownersiijt.
State registration of rights to land is made after state registration of land in the State Land
Cadaster.
Limits of adjacent land plots of private propertancbe modified by their owners without the
formation of new land plots under land managemenjepts with arrangement of existing land
ownerships(stattya 79 Zen2abho kodeksu Ukrayiny 2002 roku (in Ukrainian)).
Paragraph second of transitional provisions ofLi#me of Ukraine "On State Land Cadaster" stipulates
that land plots, ownership (use) to which arosefge2004 are considered to be formed regardless of
the assignment of cadastral number.
If the information on these plots is not includedthe State register of lands, the state registras
based on the technical documentation of the landagement concerning set (restore) the limits of
land in situ (on the terrain) at the request of dwener (user the land plot of state or municipal
property) (p.2 Perekhidni polozhennya Zakonu UkmaykPro Derzhavnyy zenfgyy kadastr» (in
Ukrainian)).
Article 55 of the Law of Ukraine "On Land Managertiestates that the establishment of land limits
in situ (on the ground) should be made accordirthecsurvey and maps.
Setting the limits of the land in-situ is basedtha technical documentation of Land Management,
which is determined by the location of the turnpmints of the limits of land in kind (on the grognd
Documentation on Land Management to establish imésl of residential and public buildings
developed as part of the master plan of the settienterritories and distribution projects, is thesis
for the establishment of land limits in situ (o® tround).
The limits of land in-situ fixed boundary markefsappropriate form.
If the limits of land parcels in situ coincides Wwithe natural and the artificial line structuresl an
boundaries (rivers, streams, canals, forest bsdigls, road constructions, fences, yards, building
facades and other line structures and boundaigs, étoundary marks cannot be set.
Landowners and land users, including tenants drgeabto observe the limits of land, fixed in skiy
boundary markers of appropriate form (stattya 5%oda Ukrayiny « Pro Zemleustriy» (in
Ukrainian)).
The above proves that regulatory acts of Ukrairsuraged entry of information into the State Land
Cadaster on the basis of technical documentati@stablish limits of land in situ in the case wliten
was formed before 2004. The above documentatiotieappnly to land plots. The legislator made no
provision of the same documentation for enterint@g o the State Land Cadaster about the limits of
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administrative units formed before 2004.The abae lgads to the requirement of legal confirmation
of limits of administrative units only on the basisthe project of land management to set (change)
limits of administrative-territorial unit, which ideing developed to create a complete living
environment and create favorable conditions foir tleal development initiatives to ensure effeetiv
use of the potential interests of land owners. @beumentation pass approval by rather a large
number of government agencies that leads to détagse process and unsustainable financial costs,
including cases when a legally enforceable alressigblished limits of administrative units.

The above research is not complete without mentibthe main problems in the implementation
process of land use in the recovery of the limftedministrative-territorial units and implementing
land management processes in general. The mostlcrssues are that underlie the emergence of
further derivatives of technical errors in the impentation of land management. First is the lack of
current (fair) planning and mapping provision ftie timplementation of land management. Local
governments and state authorities in the courgbedf work using outdated and inaccurate planning
and cartographic material created not on a singbelgtic basis, carry irrelevant, inaccurate datthen
limits of administrative units, do not provide infieation about the current state of land resources
taking into account the spatial and legal information all land, it quantitative and qualitative
characteristics of space - legal information alyrestrictions / encumbrances in land use and spatial
information about legal land formed by 2004 (docotaeertified "old models ").All this leads to the
accumulation of technical errors in statistical ssmhtial data, making it impossible effectively,
quickly and accurately carry out the processeamd Imanagement, particularly necessary at changing
the limits of administrative-territorial units. $& regulations formulated that the inventory is ohe
the methods of obtaining information for the stated cadaster main task is to obtain information on
the status of land resources in the accurate drablee data, let consider this process as the main
technical component of the system of land managemesasures that will ensure effective
functioning of the single cadastral informationtsys. After analyzing the complex of works on the
inventory in full and on the results of which amred information on the composition of land
categories, ownership, statistical data on thelatitity of land and their distribution by landownse
land users, land plots, detection of unsustainddmhel use, land-use violations are detected, the
proposals to clarify the limits of existing settlents and the obtained spatial, mapping and statisti
data after conducting an inventory of some loeitnf Zakarpattya region with the data used by the
relevant authorities to the inventory we have codetl that at the current state of developmentraf la
relations in Ukraine the inventory can become thgidfor the information needs of land management
in the country and eliminate a number of technidmtacles in recognizing and establishing the simit
of administrative units.

Conclusion

As a result of the research is determined thatipia@v of effective planning, development, building
settlements and positive processes in socio-ecangnulitical and legal development of the stats - i
impossible without efficient functioning of land rathistration in the country which is based on
unified land cadaster information system functigniof which is flawed without the presence of
spatial and legal data on limits of administrativ@ts and the availability of current planning and
mapping provision. The result of research is tirenfdation of the basic steps in the regulatory and
technical system for the approval the limits otleatents in Ukraine and entering information about
them to the automated system of the State Land<Bad&irst of all the legislator for the purpoge o
entering data into the State Land Cadaster abeutitttits of administrative-territorial units which
have been established according to the approveteguoe should provide in the Law "On Land
Management" technical documentation on settingtintbe limits of administrative-territorial units,
effectiveness of which in order to achieve thislgea proved above by analyzing modern regulatory
framework. And to ensure the proper functioninghef technical basis of land cadaster and successful
interagency concerning conducting urban, forestemand other industrial cadasters, transitiorhef t
system on carrying out state land cadaster frontetyed of gravity for all subjects of land relat®ito

the level of the most effective component of thatesteconomy - local authorities and executive
authorities need the most rapid and qualitativeléementation of the activities on the land inventory
of settlements.
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RESEARCH RESULTS OF THE RTK MEASUREMENT ACCURACY
USING GNSS RECEIVERS
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Abstract

With the development of networks of active refeeestations and the implementation of network sohgifor
various services providing, including VRS- netwankd centralized NTRIP servers, satellite measurésrien
real time (RTK) reached a new qualitative levelaBples of such services of geodetic use providirighkraine
include networks of satellite stations ZAKPOS / BAHPPOS, TNT-TPI GNSS Network, System.NET etc.

The paper presents the results of the conductedriexgntal studies of RTK- measurements accuracygusi
GNSS receivers. It is proved at the considerabpegmental material that there is no increase otiexry from
the use of dual-system receivers in real time. pdrtant factor is only the significant improvemeaiftthe
receiving time of fixed solution.

Key words: RTK measurements, accuracy, virtualregfee station - VRS

Introduction

Using signal of multiple navigation systems simuoétausly may provide users with practical
advantages of satellite equipment. Most sateligeads receivers, which are produced in the world
generally (except products for special purpose dual-system, which can operate with two full
navigation systems: GPS and GLONASS. This should b plus according to the developed over
the years trend of satellite positionif@odson, 1999)lt is believed that in order to determine the
coordinates according to the signals of satellgeigation systems it is necessary to receive them a
least from four satellites, in case receiver seeermatellites — it is very good: it will be abtedhoose

the optimal configuration among all satellites atefine coordinates with more precision. At first
glance, it is obvious. In order to understand thiglence it is sufficient to consider two navigatio
systems from the technical side. The most notewarthy be three stereotypes. The first stereotype -
is a statement that an increase in the numberteliisss increases the accuracy of position finding
The second stereotype - that in difficult condiidarban planning, natural canyons) - the prokgbili
increases of detecting a sufficient number of Btgelwith the help of the second system. Third ene
concerning interference immunity GLONASS, as tlasigation system is a FDMA system, namely a
system with frequency channels division (Habric999).

When the number of satellites increases, respégtiaad the geometry of their location increases
respectively. Calculations, using the program Rlamiffrom the company Trimble) show that in the
equatorial zone by adding GLONASS to GPS — the avgament is about 15 % -20 %. At the poles
and closer to them, due to different orbits, thipiovement can be up to 25%, maybe 35%.

So, the first conclusion we can make is the follgyvi the use of 2- system receiver can give us a
"theoretical " accuracy increasing by 20 % -30 %Zkw, 1998).

As to the second stereotype, we may take into dergiion the data of the specific experiments
(Leick, 1998). They were held in various majorestiaround the world and have shown on the broad
streets the use of two systems gives acceptahléges more than 10 %, and on the narrow ones -
upshot will never happen.

For the third stereotype there is no single ansaginterference immunity of GLONASS signals will
depend on many factors (the specific implementaticthe radio frequency, its design, etc.).

Detection of spatial coordinates with the help ateflite measurements using GPS navigation system
in real time (RTK) has recommended itself as effectneans of operational coordination in various
areas. In the last decade, the active developnienbbile communication (the territories coverage by
which are constantly expanding) promotes widespusa of RTK technology.

Claimed by the manufacturer and confirmed by loxgegience of work benefits of RTK technology -
are beyond doubt (Meng, 2007). However, a numbessafes concerning both technological nature
and accuracy of the spatial coordinates definirmegates much discussion and false prerequisites
when choosing a method for satellite observatidrtiffierent purposes and accuracy class. These may
include issues on the effectiveness of the useutfipte satellite receivers GPS and GLONASS. Our
experimental studies are dedicated to this problem.
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Materials and methods

Prerequisites for resolution of such problem magiude very close ideology of building these
systems, as well as the proximity of time intervaistheir creation. As a result of numerous joint
research, it is found that by improving the geordactor that depends on the number of satellites
which can be used simultaneously, and their digioh within the visible sky, the accuracy of the
coordinates in both plan and height can be impralemlt for 1.5 times (Swan, 1999). In this case, an
additional increase of accuracy in the common Us&RS and GLONASS signals is achieved by
increasing the amount of processed informationthedcorresponding reduction of systematic errors
which are typical for each of these systems seglgrat means that a well known in geodesy rule
operates - the greater number of these measureimsepster to assess the accuracy of the received
results.

Along with these factors, the autonomous integrawptrol of signals in the receiver is also imprbve
When using the systems for navigation it is esshield that their integration can improve the
interference immunity in the conditions of natumab artificial obstacles, as well as the continaityl
reliability of navigational definitions results.

However, to solve geodetic problems, the problenGeiS and GLONASS systems integration at
typical for geodesy high level of accuracy is mdiicult (Wang, 1999). Testing methods for such
systems integration is based on the use of thelame® in recent years, high-precision and dual-
system frequency receivers adapted to receive sgials from the two aforementioned systems.

If during the long-term static observations, thagible effect from using GLONASS signals
practically is not detected (tabl.1), then accagdin the generally accepted statement, nowadays
reliable and fast kinematics in real time (RTK) glynis not possible without a combination of
satellite signals of GPS and GLONASS (Zinoviev, 200

Regarding the first statement, then Table. 1 shéwes results of daily GNSS - observations
(throughout the whole 2013 year) from stationsatfvork ZAKPOS/UA-EUPQOS in Lviv Polytechnic
National University, which clearly confirm this.

Table 1
Results of static GNSS- observations using duaksyseceivers
] Coordinate
Solution
N, mm E, mm U ,mm
GPS_GLO 3.3 29 6.4
GPS 3.0 2.8 4.1

Concerning the second statement, we have carriedaospecial experimental study of RTK-
measurements accuracy using a GNSS receivers.sEkaae of these studies was as follows:
to organise experimental GNSS observations on skeotireceivers on the station FRAN ( lvano
-Frankivsk) with known coordinates (the station MRApart of the network ZAKPOS/UA-
EUPQOS, conducted experimental GNSS observatiornth@mse of multiple-receiver for a long
time).
to obtain unambiguous results and their furthermamson, it was decided to make observations
by four receivers simultaneously from the navigatsystem GPS and GPS + GLONASS using
one antenna and splitter.
perform surveillance in real time, from the netwdvitual reference station - VRS) and from
individual GNSS stations located at different dists from the station FRAN.
Observations were done using GNSS receivers To@&RB- 1 with antenna PGA- 1. The same type
firmware (TopSURYV) were installed at all receivafgiring equipment scheme is shown in Figure 1,
and a diagram of the experimental network - in Fagzl
Statistics of conducted observations is given ibl@ 2.
Most observations were carried out in a continumosle during office hours from a single reference
station and VRS at the same time and this constittExperiment 1". Another day, observations were
performed similarly, only reference station varaad, therefore, it constituted "Experiment 2". ill
all there were three days of observation, and tta&l number was 356 874. Distances to the
reference stations were 41, 80 and 103 km, reyadctiSince the coordinates of the station FRAN,
where observations were conducted, were suffigieddtermination from long-term (nearly two
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years) static observations, the estimation accucdcseceived observations results from RTK was
calculated as a simple difference and was sefpodentric coordinate N, E, U.
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Statistics of observations

Table 2

Satellite Distance Number of satellites Number of
Exp. | Station ' GPS GLONASS .
systems km - - observations
min max | min max
GPS 6 6 - - 30626
1 RINT GPS+GLO 4l 6 9 4 9 30663
VRS GPS 5 6 9 - - 27760
GPS+GLO 6 9 5 9 29512
GPS 5 9 - - 25969
5 CHRT GPS+GLO 80 6 9 5 9 25973
VRS GPS 5 6 9 - - 36636
GPS+GLO 5 9 4 9 39615
GPS 5 9 - - 20321
3 RAHI GPS+GLO 103 5 9 2 9 29814
VRS GPS 5 6 9 - - 31267
GPS+GLO 5 9 4 9 28950

Results and discussion

Table 3 shows theharacteristicef the coordinates determination accuracy intalté experiments,

and in Table 4 shows average indicators of accuaftey filtration of measurements. The process of
filtering determination these results that wereaol®#d as a result of measurements after short
disruptions in the Internet connection or afterugibrchanges of fixed upshot for the floating orevic

versa.
Table 3
Statistics of accuracy of the coordinates detertiinaf RTK- measurements
. N min, | Nmax, | Emin, | E max, U min, U max,
Experiment
cm cm cm cm cm cm

1 GPS_GLO_RJNT -8.6 6.3 -4.6 8.4 -10.2 18.1
1 GPS_GLO_VRS -4.6 6.7 -6.9 4 135 4.6
1 GPS_RJNT -14.8 10.8 -8.2 12.9 -20 16.8
1 GPS_VRS -9.5 7.4 -4.2 54 -13.8 8.8
2 GPS_CHRT -20.3 25 -18.1 3 -25 25
2 GPS_GLO_CHRT] -13.8 8.6 -18.5 2.3 -21.5 2311
2 GPS_GLO_VRS -11.8 12.1 -5.2 9.2 -18.3 17.8
2 GPS_VRS -17.3 12.7 -7.1 11.3 -25 20
3 GPS_GLO_RAHI -6.4 12 -8.1 7.7 -25 0.9
3 GPS_GLO_VRS -5 8.2 -3 8.5 -11 16.6
3 GPS_RAHI -0.7 25 -9 15.8 -25 13.2
3 GPS_VRS -1.7 9.7 -8.8 8.1 -16.4 20
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Table 4
Statistics of accuracy of the coordinates deteation after filtration of RTK- measurements

. Number of Filtration in Filtration in Accuracy Accur acy
Experiment : . in plane, | in height,
observations plane height, cm
cm cm
1 GPS_GLO_RJNT 30648 26647 17615 2.8 2.4
1 GPS_GLO_VRS 29488 29100 23651 1.7 2.1
1 GPS_RJINT 30620 18008 19141 3.1 2.3
1 GPS_VRS 27748 27043 21139 1.9 2.2
2 GPS_CHRT 25963 11765 12853 6.7 4.5
2 GPS_GLO_CHRT 25961 13335 15295 7.2 4.7
2 GPS_GLO_VRS 39556 31768 23541 2.8 2.3
2 GPS_VRS 36600 23454 18617 2.9 2.3
3 GPS_GLO_RAHI 29796 29772 28178 3.9 11
3 GPS_GLO_VRS 28944 27071 19348 2.4 2.2
3 GPS_RAHI 20298 12374 9514 10.6 9.8
3 GPS_VRS 31252 26761 17258 2.8 2.3
Total 356874 277098 226150

Analysis of the data in tables 3 and 4 shows thatet is no increase of accuracy from the using of
dual-system receivers in real time. An importatdais only the significant improvement of time fo
initialization and, therefore, increase of the nemaf fixed upshot over certain period of time.

Conclusions

1. Experimental GNSS observations by RTK methodewenducted on a separate station with known
coordinates FRAN using four receivers Topcon GRS- 1

2. The observations were performed in real timemfithe network ZAKPOS / UA-EUPOS (from
virtual reference station - VRS) as well as frondiwidual GNSS stations, located at different
distances (40, 80, 100 km) from the station FRAN. Totally mdhan 350 000 of observational data
are received.

3. Averaged accuracy for variant GPS_GLO VRS anmein0.9 cm, 1.1 cm, -0.6 cm for the
coordinates respectively, and for GPS_VRS - 0,8Gihem, -1.6 cm.

4. Averaged accuracy for variants GPS_GLO_ and Gf&n individual stations did not differ
significantly among themselves. The differencesaaturacy were shown only depending on the
distance from them. Thus, during the observatiomfistation RINT (40 km) - coordinate accuracy
was -1.2 cm, -1.9 cm , 4.0 cm respectively , fitwm station CHRT (80 km): -2.6 cm, -8.2 cm, 6.4

cm, and from the station RAHI: 2.8 cm, 3.4 cm,.11@m
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Abstract

Prerequisite for sustainable development of thesRusFederation is the creation and developmeatsyfstem
of protected areas. Main mechanism that createmalptonditions for the fulfillment of functions dlfie PA is
planning. At the present time we have to admit thate are problems that prevent from appropriatetfoning
of protected areas and solving the tasks assigntttin.

Key words: Land management, protected areas, fasdrve, national park.

Introduction

Modern PA system currently has more than 12,00@abbj including 102 state nature reserves, 45
national parks, 70 state nature reserves of fedgyalficance. Despite the fact that federal pristec
areas make up about 3 % of the total number otptet areas , which makes for over a quarter of the
protected area and 97% of the area of protectethenareas .

Basic official document in state environmental ppliis "Ecological Doctrine of the Russian
Federation" , approved by the Federal Governmen3l08.2002 , the number 1225 , which deals
with the creation and development of protected adaifferent levels in the main directions of the
state policy in the field of ecology. This docume&ontains formulated strategic goals, objectives,
principles and basic priorities and ways to implamigem. In particular, for the conservation and
restoration of the natural environment main obyecproclaimed "... the preservation and restoration
of landscape and biological diversity sufficientrt@intain the capacity of natural systems to self-
regulation and compensation effects of human agtiviror this purpose , inter alia, the "creatioda
development of protected areas of different lea#ld modes , based on their formation ... nature
reserve fund as an integral component of developmegions ... preservation of unique natural
complexes" (5).

Develops Ecological Doctrine "Development Stratégythe PA system " developed in accordance
with the decision of the Government meeting (Mist8e dated March 3, 2005) The Strategy sets out
the general principles and approaches to publicipslin the field of development and operation of
the federal and regional environmental networksittegies of the Russian Federation , the main
priorities are to increase the contribution of Ris

1) sustainable development in Russia, includingnta@ing ecological stability in the regions and
healthy living environment of people ;

2) preservation of biodiversity, as well as natiomatural and cultural heritage for present andriit
generations ;

3) ensure the monitoring natural state, includiefgrence, Ecosystem background of global climate
change ;

4) the preservation of Russia's position as a wiedder in the development of nature reserves and
establishing a significant contribution to the pigsiimage of Russia abroad .

PAs are subject to federal property of the RusBidteration and are the responsibility of management
and the Government of the Russian Federation. Miaections of development of federal protected
areas , as well as measures aimed at improvingffleéency of public administration in the field,
defines " Concept development of specially protkctatural territories of federal significance fhet
period up to 2020" , approved by the Federal Gawent on December 22, 2011 number of 2322 - p .
The key issue for the organization of environmerdativities is spatial planning, providing
optimization of space and boundaries of protectexhsa functional zoning scheme , borders and
features protection regime and the use of sep&rattional areas and their sites, creation of sscur
zones in the surrounding areas . The effectivetiomiog of protected areas and the decision imposed
on their tasks (conservation of biological and Erape diversity, maintenance of ecosystem processes
for preservation of quality of living environmeithe preservation of the gene pool of the biosphere
etc.) is possible only on the basis of the propganization of the territory within which they elis

The main mechanism that will take into accountlathils of natural and anthropogenic charactesistic
of the territory , to prevent negative environméitgpacts , create optimal conditions to performith
functions, PA, is a land management. In this regaadicularly important for the further developrhen
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of the system of protected areas in the Russiaergdn is the study of rational organization of th
territory of environmental facilities, and in theurse of which will be to create a stable, sustda
able to heal the ecosystem, providing the soluiogsocio - economic and environmental problems.
Complexity of land management of protected areahair specificity and uniqueness. Virtually all
issues of land management of protected areas eegpicialized knowledge of ecology, biology,
zoology, ethologic, geography, hydrogeology, gessetand other sciences. On the other hand,
protected areas are often organized where econactivity is already underway enterprises.
Therefore, the organization PAs have to deal witthdssues as land surveying land acquisitiond lan
transformation feasibility study , preparation afjects and changes in farm land adjacent to
protected areas of specialization of agriculturghaizations.

No action related to the provision, withdrawal,iséabution or organization of land use should bet
made without land development project.

Accommodation provided by PAs in developing scheofdsrritorial planning and land management
of the General Scheme of the Russian Federatiantoteal planning schemes and schemes of land
territories of the Russian Federation, land managgnschemes of municipalities, as well as the
development of appropriate documentation in thenfof territorial planning schemes at various levels
or territorial schemes of nature protection (Fig.(\olkov, 2013). When development schemes and
placing PAs set location, area, land boundariesifuy the protected areas and to be included in the
security zones, list of activities and requiremdatsmaintaining the legal regime of land use magpi

is performed on their planned cartographic document

Based on the received schemes of development aoholydeent of PAs or territorial schemes of nature
protection bodies of state power of subjects ofRhssian Federation shall decide on reservatiah lan
which are supposed to declare protected areas limit on their economic activity.

Developed land in the schemes proposals for thanizgtion of rational land use and protection of
protected areas are implemented through land marexgeprojects.

Experience over the past decade clearly revealstthagths and weaknesses of the current system of
protected areas and demonstrated the need to addessiany significant obstacles to their stabl® an
effective functioning in the new political and sm&conomic conditions affecting the way of modern
Russia.

For various reasons, in recent years a numberatflgms that do not allow PAs to solve the tasks
assigned to them. At present we can mention theviaig key problems.

The current management system of federal protemteds is separate departments: the Ministry of
Natural Resources and Ecology of the Russian Fadeyghe Russian Academy of Sciences, Ministry
of Education and Science of the Russian Federafiois. is not only contrary to the norms of current
legislation (Article 3 of the Federal Law "On Spalyi Protected Natural Territories" , according to
which public administration and state control i field of organization and functioning of federal
protected areas carried out by the Government @fRtssian Federation and the federal bodies of
executive power in the field of environmental eomiment ) , but also significantly hinders the PA
system to its primary mission - the conservatiobiofogical diversity of our country.

2. Imperfection of normative legal regulation of A

Since the adoption of the Federal Law "On SpecRilytected Areas” (1995) there have been changes
in the current legislation. Adoption of laws , aslMas the current edition of the contradictionghud
Federal Law "On Specially Protected Natural Ternds)' with a number of legislative acts of the
Russian Federation (primarily the Land and Civid€s of the Russian Federation ) have led to what
is currently hampered the creation of new and djmeraf existing PAs. Recently, more and more
attempts to make changes in the law , includinglltmv construction of linear objects - power lines,
roads in the territories of national parks " fobficiuse ", provide the possibility of withdrawélland
reserves and national parks (natural reserve fwheh building any business objects. In our opinion,
this is unacceptable.

In accordance with Art. 95 of the Land Code of fhessian Federation from October 25, 260136

-FZ (as of January 25, 2014), p. 12 of the Fedeaal "On Specially Protected Natural Areas from
March 14, 19953 33 -FZ (as of December 28, 2013) National parkeehhe exclusive right to
purchase other land users and owners located witkiboundaries of the national park by the federal
budget and other , sources not prohibited by law .

However, the sale of land other users and owneatdd within the boundaries of the national park
there are two problems:
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- Implementation of the exclusive right to purchagsgational park land other users and owners Idcate
within the boundaries of the national park is \aity impossible due to lack of funds , as the fater
budget and other sources ;

- There is no mechanism to implement the exclugghg to purchase the land users and owners.

In this connection it is necessary to amend the davendments that remove the above mentioned
disadvantages.

3. Not regulated land relations.

In nature reserves and national parks are not airgbbn state registration of land in accordandle wi
the Federal Law of July 21, 19987 122 -FZ "On state registration of rights to immbleaproperty
and transactions with it ."

Within the boundaries of national parks do not ke transfer of land in the category of "lands of
specially protected areas and facilities" and émjedata on the exact area and boundaries of the
territories in the cadastral registration. Curngnti Voronezh, Kamchatka, Leningrad, Sverdlovsk
Oblast, Altai Republic, Bashkortostan, Ingushelalmykia, Krasnoyarsk and Primorsky regions,
Koryak and Evenki districts in the state cadasfrecal estate is not even considered an area df lan
reserves and national parks , fully recovered ftloeneconomic use .

For individual sanctuaries and national parks sicgnt problem is the inclusion of land settlemants
the border protected areas.

Unresolved problems with land not withdrawn fromriagitural use, but included within the
boundaries of protected areas, which is why thexgeoblems with regional governments or business
entities regarding business activities in protecéeelas or adjacent lands. In the Komi Republic
attempts to mining in the national park "Yugyd Ba’er the national park since 1994, constantly
hanging threat "clarify the boundaries" for goldatidnal Park "Lower Kama" (Republic of Tatarstan)
is still practiced by renting land plots in permahese in a national park, for getting oil in theseas.
There is a failure to comply with restrictions hletbuffer zone in economic use. In the buffer zone
area "Yamskaya steppe" reserve Belogorie econouiicity is conducted Lebedinsky Mining and
Processing Plant. Positive environmental experiseactivity is conducted on the basis of temporal
resolution. The result of this activity is the fthog of the reserve as a result of rising groundwat
Adjacent to the Oka terraced state natural biogpleerve territories organized security zone afea
4710 ha and a width of about two kilometers. Intcast to the territory of the reserve , in the buff
zone is allowed limited economic activities, in farar forest management (clearcutting is
prohibited) and agricultural work , but prohibitddedging, search and mining , road construction ,
industrial and residential premises and conditibusting and fishing should be consistent with the
administration of the reserve . But the analysissafellite imagery revealed that a substantial
proportion of the southern part of the buffer zaethe reserve relates to agricultural land with
approved type of use - Logging country economy ciihs violation of the buffer zone.

Problems of economic activity on land protectione@ssociated, as a rule, so that the boundaries of
the buffer zone is not marked in the field. Witlseeves and national parks are not coordinated land
acquisition for construction in the buffer zone eTproblem is compounded by the fact that the state
inspector reserve adjacent territories are denied right to detain offenders and prepare them
protocols.

Thus, the legislation spelled out only the ability create security zones around sanctuaries and
national parks , and not be bound .

4. Finding the PAs in the border zone has its olaracteristics.

Specificity of protection of the state border of tRussian Federation provides for the construaifon
"temporary shelters" for the personnel of the bomtests , which control this territory (land borsler

le in this case it is appropriate to speak of bodd on land reserve or national park, providing th
conditions necessary for a combat mission frorttieops . To address issues of management and
operations of PAs located in the border zone aedbitrder zone ( as reserves "Pasvik", "White-
naped" national park "Sebezhsky") may be advanteyéo consider the transfer functions for the
protection of the reserve or national park bordeofts of the FSB, leveled at their duty in thecstri
implementation of relevant laws. Monitoring thetstaf the environment monitoring and management
of ecological education entrust PAs. Need to cardide possibility of cooperation between the two
government agencies for the protection of naturthersame territory in the border areas.

5. Boundaries of protected areas in kind is noagsahighlighted.
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Lack of boundaries in nature and mistakes in drgule boundaries of the protected area on the maps
used by other users, leads to problems regardiedtisiness activities of other users on the lands
adjacent to protected areas or buffer zone .

It should be stated that the territorial form ofure protection sold through the different categ®of
protected areas, status and is an integral pathefoverall environmental system of the country,
occupying an important place in it . And the damisabove mentioned problems should help to ensure
that these areas will successfully solve theirgask

The scheme of territorial planning of the Territorial planning scheme of thp
Russian Federation Russian Federation

The scheme of territorial planning of the The scheme of territorial planning of the
Russian Federation in the field of Russian Federation, including maps
development and deployment of specially (schemes) planning deployment pf
protected natural areas of fedefal specially protected natural areas [of
importance regional significance

General scheme of land management Scheme land territories of the Russian
properties of the Russian Federation Federation

Development planning and placement |of Development planning and deployment
specially protected natural territories pf of specially protected natural areas |of
federal significance regional importance

Education projects land uses specially protectédrabareas

Work projects for the implementation of land marragat activities

Fig. 1. Planning documentation and organization espeqoatijected natural territories.
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WORLD EXPERIENCE IN USE OF REMOTE SENSING DATA
FOR DETERMINATION OF LAND DEGRADATION FOR
CONDITIONS OF LATVIA

Vivita Baumane', Vita Cintina', Laila Tabynbaevé
! atvia University of Agriculture’kKazakh National Agrarian University

Abstract

This paper provides foreign scientists and spestsalexperience in defining land degradation usigate
sensing data. Evaluated remote sensing data asabsabilities and methods in different circumsésnand for
different results obtaining. This paper analyzeslémd degradation researches, using remote sedatagf the
planet's most degraded areas - Asia, Africa andtfSdumerica. The results and methodology of evaliate
researches can serve as a basis for further réssarcLatvia.

Key words: land degradation, monitoring, remotesggy map

Introduction

The basic idea of this paper is to promote the ticneaof new knowledge and technological
recognition of remote sensing technology applicetion one of the most important social and
economic problems — identifying and evaluating tled degradation in Latvia, based on world
experience. Within this paper with remote sensingriderstood the reliable technology for obtaining
information about the Earth, its environment anideotphysical objects and processes, making data
acquisition with a non-contact image-forming andeotsensor systems, its measurement analysis and
representation, as well as, determination of catalid and quantitative characteristics of objeasing
aerial photographs and satellite images.

On the other hand with land degradation are undedstand and its related resources (soil, forests,
minerals, water) values and productivity decriss, veell as water coastal erosion, landscape
degradation, loss of biodiversity, pollution andistuction negative consequences. Basing on the bil
"Land Management Law", formation of bushes in agtizal land, coastal erosion, poor drainage
system maintenance and land swamping, the lanldding the built-up area abandonment, pollution,
landslides and soil degradation, can cause thedagchdation.

The responsible institutions that can determinecigpeules for the use of land in areas where are
undergoing processes of land degradation, or theréhe risks of degradation, are Regional
Environmental Department and local government. Hamefor those institutions to carry out the
assigned tasks there is need for guidelines, fterohnation, assessment and prevention of land
degradation.

Therefore, the objective of this paper is to expltire application possibilities of remote sensiatad

for determination of land degradation process, thase the world experience. To achieve the
objective, following tasks were set — get acquaintéth the researches on remote sensing data
application possibilities for defining the degradatprocesses in world, to assess the world expegie

in this area and to present proposals for conditfrLatvia.

Methodology of research and materials

In the literature many methods have been develfgedssessing land degradation. They range from
field measurements, laboratory measurements of Isampken from the field, remote sensing
applications and specifically the use of NormaliZeifference Vegetation Index signals, expert
assessment, and observations on changes in laddagpiraty.

The process of remote sensing involves an intemadietween incident radiation and the targets of
interest. The figure above shows the imaging systevhere the following seven elements are
involved (Haboudane D., Bonn F., Royer A. 2002)tdNdowever that remote sensing also involves
the sensing of emitted energy and the use of nawgiimg sensors (Fig.1.). Electromagnetic Remote
Sensing of the Earth Surface includsergy Source or lllumination (A)the first requirement for
remote sensing is to have an energy source wHighiates or provides electromagnetic energy to
the target of interesRadiation and the Atmosphere (Bas the energy travels from its source to the
target, it will come in contact with and interadtiwthe atmosphere it passes through. This intemract
may take place a second time as the energy tréregisthe target to the sensdnteraction with the
Target (C)- once the energy makes its way to the targeutirahe atmosphere, it interacts with the
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target depending on the properties of both theetaagd the radiatioriRecording of Energy by the
Sensor (D) after the energy has been scattered by, or ednitom the target, we require a sensor
(remote - not in contact with the target) to cdilemd record the electromagnetic radiation;
Transmission, Reception, and Processing-(fag energy recorded by the sensor has to benitted,
often in electronic form, to a receiving and pr@beg station where the data are processed into an
image (hardcopy and/or digital)nterpretation and Analysis (F)the processed image is interpreted,
visually and/or digitally or electronically, to eatt information about the target which was
illuminated; Application (G)- the final element of the remote sensing procesgliseved when we
apply the information we have been able to exfirach the imagery about the target in order to bette
understand it, reveal some new information, orshgsisolving a particular problem.

D
%, gy

E

B B
_C/ %ﬁ_,

Fig. 1. Electromagnetic Remote Sensing of the Earth Serfac

Ve

i}

For studies of land surface use Landsat, SPOT dRaye, IKONOS satellite data.
For processing of remote sensing data are availaitte commercial and non-commercial software.
Of commercial software the most widely used are BERDMAGINE and ENVI.

Discussions and results

The factors affecting land degradation often vaegpahding on the characteristics of specific study
areas because different regions may have signifjcdifferent causes inducing land degradation.

Land degradation is a gradual negative environnhgrtacess which can be accelerated by human
activities. Due to its gradual nature, it takes saime (e.g. from a rainy season to several years)
before manifesting observable symptoms in the figld is therefore often unnoticed until it is quite
advanced. During its development, it leaves a tfadestruction which may be difficult and costty t
eradicate should the responses to control the datioa be delayed.

Land degradation caused by deforestation, ovempgazind inappropriate irrigation practices affects
about 16% of Latin America and the Caribbean (LA®)etternicht G., Zinck J.A., 2009). This
research addresses issues related to the appiicafioremote sensing technologies for the
identification and mapping of land degradation diees, with special attention to the LAC region. The
contribution of remote sensing to mapping land ddgtion is analyzed from the compilation of a
large set of research papers published betweerl386s and 2009, dealing with water and wind
erosion, salinization, and changes of vegetatioreicoThe analysis undertaken found that Landsat
series (MSS, TM, ETM+) are the most commonly usath dource (49% of the papers report their
use), followed by aerial photographs (39%), andromave sensing (ERS, JERS-1, Radarsat) (27%).
About 43% of the works analyzed use multi-scale ltirsensor, multi-spectral approaches for
mapping degraded areas, with a combination of Vistwarpretation and advanced image processing
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techniques. The use of more expensive hyperspesidibr very high spatial resolution sensors like
AVIRIS, Hyperion, SPOT-5, and IKONOS tends to beiled to small surface areas. The key issue of
indicators that can directly or indirectly help ogoize land degradation features in the visible,
infrared, and microwave regions of the electroméigngpectrum are discussed. Factors considered
when selecting indicators for establishing land rddgtion baselines include, among others, the
mapping scale, the spectral characteristics ofstesors, and the time of image acquisition. The
validation methods used to assess the accuracyap$ produced with satellite data are discussed as
well.

The protection and the sustainable management ibfresources in Africa are of paramount
importance, particularly in the context of the utai@ impact of climate change and the increasing
pressures of human activities (Hoffman M.T., Todd2800). From the perspective of a policy-maker
interested in topics such as food security and thgtadation in Africa, this situation requirestop-
date and relevant soil information at regional andtinental scales. To provide timely and reliable
information on soils at synoptic scales, moderatkaparse spatial resolution satellite data offanyn
possibilities. The research reviews how a rangenafispectral, thermal infrared, passive microwave
and active microwave spaceborne sensors can bdrutiegl delineation of soil units, as well as ie th
assessment of some of their key properties andtthte soil functions from pressures such as water
and wind erosion, landslides and salinization. Témearch shows that remotely sensed data can be
used for mapping soils in Africa but often needb® combined with ancillary data and field
observations in order to be effective. Remote sgnisi shown to be a key component of the emerging
discipline of digital soil mapping.

A high resolution land degradation map of the redearea in Somalia (Vargas R.R., Omuto C.T.,
Alim M.S., 2009) was produced by integrating thrges of degradation indicators (loss of
vegetation, soil physical degradation, and soilntical degradation). Four classes were obtained and
named as light, moderate, strong, and extreme démeion the magnitude of annual soil loss, soll
nutrient deficiency, and loss of vegetation co¥emap of hot and bright spots was also produced.

43°000000°E 43°30'00 00°E 44°0000.00°E

10°30'00.00°N b= 10°30'00 00°N

1070000 .00°N — 10°00°00.00°N

9 30'00.00°N 9°3000.00°"N

B3 Light
L) Moderate
BB Stong

Extreme

43°3000 00"E 4470000 00°E

Fig. 2. Combined land degradation map of the researchiar@amalia.
Land degradation assessment is a complex prochissisTbecause multiple perspectives are needed

to understand ecosystem processes and variabiliggcaogical variables at different spatial scales.
This section presents an overview of the methodetogpplied to assess land degradation in the study
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area. Detailed descriptions of these methodologres$ the results can be found in the respective
chapters (Waswa F., Gachene C.K.K., Eggers H.,)200Qure 3. summarizes the key components of
the methodologies applied in research of Wasw&&chene C.K.K., Eggers H.

MODIS- L
Landsat oDIs Climate Soil Terrain Socio .
T NDVI economic

¥

Radiometric ‘ 1
calibration ) |
NDVI- MAP
Band Correlation .
combination
NDVI mage =T J
classification o Overlay \' Field
\ 7 Measurements
~ -
Post classification ol i
comparison ) ' ..
\’
= Land degradation
Change detection hotspots

V)

Land-use/cover
change detection Management
output Decisions

Fig.3. Schematic presentation of the land degradatiorsassnt methodology.

In the world has been made significant land dedralsstudies using remote sensing data of the
planet's most degraded areas - Asia, Africa andiSémerica. Results and methodology has been
practically verified in scientific publications. &riously gathered information could be as the blasis
further land degradation studies in Latvia, usiegiote sensing data and its possible methods of
analysis.

Conclusions and proposals

1. Worldwide the land and soil degradation is topisalie, which is justified by scientists and
specialists in number of scientific publications.

2.In the world for processing of remote sensing dataused similar methods, which can be applied
for assessment of some land degradation chardigris

3.In Latvia it is necessary to develop a methodolmgydetermination of land degradation; therefore
it is necessary to conduct research basing on vesgerience, organizing the monitoring of land
degradation using the potential of remote sensing.

References

1. Vargas R.R., Omuto C.T., Alim M.S., Ismail A., NjerL. (2009). Land degradation assessment and
recommendation for a monitoring framework in Sofaali. Nairobi, Kenya, 122 pp.

2. Hoffman M.T., Todd S. (2000). A National Reviewlatnd Degradation in South Africa: The influence of
Biophysical and Socio-economic Factors. Journ&aithern African Studies26: 743-758 pp.

3. Haboudane D., Bonn F., Royer A., Sommer S., Mehl (2002). Land degradation and erosion risk
mapping by fusion of spectrally-based informatior aligital geomorphometric attributes. Internationa
Journal of Remote Sensing23: 3795-3820 pp.

4. Lu D., Mausel P., Batistella M., Moran E. (2004prparison of land-cover classification methodshia t
Brazilian Amazon basin. Photogrammetric Engineesnd Remote Sensing70: 723—-731pp.

5. Metternicht G., Zinck J.A. (2009) Remote sensindaofd degradation: experiences from Latin America
and the Caribbean. 39(1), 42-61 pp.

40



6. Waswa F., Gachene C.K,K., Eggers H., (2002) Assestwof erosion damage in Ndome and Ghazi, Taita
Taveta, Kenya: Towards an integrated erosion manageapproach. GeoJournal 56:171-176 pp.

Information about authors

Vivita Baumane, Dr.oec., Associate professor, Latvia UniversityAgriculture, Faculty of Rural Engineering,
Department of Land Management and Geodesy. Addréksidemijas 19, Jelgava, Latvia, LV-3001,
+37163026152 vivita.baumane@Illu.ly Fields of interest: agrarian economics, land uaad degradation,
assessment of real property, market of real prgperinote sensing.

Vita Cintina, Mg.sc.ing., Senior laboratory assistant, Latviaivdrsity of Agriculture, Faculty of Rural
Engineering, Department of Land Management and €sodAddressAkademijas 19, Jelgava, Latvia, LV-
3001, +37163026152ijta.cintina@llu.lv Fields of interest: remote sensing, assessmdandfuse.

Laila Tabynbaeva, Mg.sc., senior lecturer, Department ,Land resesrand cadastre” of the faculty ,Forest,
land and water resources” of the Kazakh Nationatafign University (KazNAU). Address: prosp. Abaja 8
Almaty, Kazakhstan, 050010, phone: +77019409648ai#:-tabynbaeva.lyaylya@mail.ru

41



) ) :
'& % /;%63%
& , 90- $
. &
( )
0.1-0.3/ ,
+ ' 1990 55 ' 15
+
) ) ( )
/ : (
. 4
.4
( ) ( | 2050 /
3150 / 15 ,
( 12/ 4 (
113%
88%.
) (
o
( ) ( )
(
19%;%$ %
& - ' ' '
& ) ) :
) : 1 ( )
: 0-20 ( : 33%,N34 /
P.Os-15 / ,Ky0-665 / , pH-83, 2-4 - , : 5-12- :
32;23;39;401 / ; 78, (Mozhaev, Serekpaev, 2008).
% ) ( '
( )
( )
)
5 :
- Bromus inermis Leyss '
, 30-120 :
) 04-09 .. 10-15 , -
' 3-7 : -
1.5-3 , 5-12 , - - . 6
: 20 50 ' :
( . & ) , (Mirvoda, Husnidinov, 2009).
+ - 1

42



- (Polygonium divarikatum L) - )

( 7 )
, ( -
% ) : (
L H# -
- ) 120-150 . & (
: ' (
— ) , -
: : . 0
' ; . 8
( - ;" , , CH#)
(85-110) ), ( ,
(Kondratenkova, 1993), 25 - 35) :
- ) (
. #
(
: (
.& 6 , 9. , (Stepanov, 1996),
1 7.44 |
- ‘ 1988 -1955 ., 30.8% ) ,
(Bunias Orientalis L.) ,
. 8 - (
: (
(Lukiyanova, 1994).
: ( )
( . 8 (
: ) ) 1.
, ( - , : ,
.0 ( , 0.5 :
: , -( : 2.5-3,)
1.25-2 .. 1000 12-25 . $ ,
: - , (Ismagilov, 1993). .
5000
: - )
2011 - 2013 L& ( 2010 2013 .,
( 2011 2013
8 ' 0-40 , (
( 3-45%, 100 ( 6
( 14 , ( 338 ,, 785.&
: )
.& 2010 )
2011
, 2012 - , 2013 - . &
12,4° 316
8 (
( )
* %
1 ( )
2
3

43



( :
/ 2 ( - ) #/: -30.
- 25-27 1 - -3-5./ 3-4
8-10 "/- -10.
- 3* 6.6
& ) (
60
16 / ) ( 23
3 / ( 30 ,( , 2009).
& 3 /
( 30
(
& 3 /
) ( 60 2010 15 /
( 45
(2-3 ),
- ( 34
25-3
6 -36,6: -36 6 -2,1. ( Morris Maxim
.
%&; 9 11%;'$ 78%" 5
/
% ( L% ( )
' ' . %
, (VNIIK im. V.R. Williamsa, 1971).
R - , .6., (Kormanovskaya, Lyutoralina, Bekmuhamedova, 1968).
4
#. ./ , (Dospehov, 1985).
4
( ) (
1 200%.
/-1l '%3- ,& &5
1 ( (
v ( ,
2050 / ) -
3150 / 15 ,
( 12 / (
) 13,
( -007 / '
& 443 | 16 )
274 | 058 / ( 104 / 17
. 8 525 .( [/ 1.6 ) 3.21
N
4
( ) 15920 USD 379 USD,

44



4130 USD,

113 % ) 88%.
% ( ( (2011-2013 )
. . 5<;
556/1 6/4?;&?' 5<; =%'%!" 7%$$
| & 3%%$4 | <4 TI5 | | o " 19 >$%9
715 &9 &9 %;$ &9 =&%$ 6 /9
&9
28.40/12.60 4.54/2.77 4.02/1.46 0.52/1.57 4.76/1.66
20.50 3.65 2.74 1.04 3.21
(
) 31.5 5.0 4.43 0.58 5.25
257'3](_)0/ 4.17/3.0 3.69/2.50 0.48 /2.13 3.15/3.24
2170 3.58 3.09 1.30 3.19
'$ s/ 4.60 0.20
2
4
a) a) - -
< & 0 0 o
Vo | VO N 2 > g O ;
TR | e | D o "9 = - & R
- &5 § T~ 3 | Ly T 5 | =78
< o 2 % Te) - & - e v
ofn | SE| 5 %7 | " 3| e
: Lo 1 1
4.54/ 4.02/ | 144.40/ 374.0/ 371.20/ 3.43/ 103.0/
2.77 1.46 102.0 264.70 262.3 2.43 73
3.65 2.74 123.20 319.35 316.70 2.93 88.0
( )
i 5.0 4.43 159.20 413.0 409.1( 3.79 113.0
i 4.17/3.0 3.69/ | 132.60/ 344.0/ 340.60/ 3.15/ 94.0/
'3 58, 2.5 147 600.0 595.0 4.80 122
) 3.09 139.80 472.0 467.80 3.97 108.0
' $ o5 / 0.20
& ) ,
6 ' $&, 6 , 2009) « »
— . 10 — 025 0-
20 4 ( +
7659%, - 5478%, , , 8071
6084%.
) ) - )
' : - 1602 / -189 / ,

45



- 2537 | . (

L% ) ,) (

o, 6 ' $&,6 , 2009) +
) ( 15%, 26 3%,
75 3%, =740 | . , , 152 307 774,
743%.
51:5 ='%; 6%%

) ) (
) ) ( )
)

( : o ) (
=/ &%' &-'5
1. Dospehov B. (19859)letodica polevogo opytdMoskva. 351s.
2. Zamaschikov R. (2009\groekonomicheskaya effectivnosti zveniev polesgtooborotov s uchastiem

mnogoletnih rasteniyi v usloviyah PredbayikaliyAvtor. ...kand.s.- h. nak. Ulan — Ude.17s.

3. Ismagilov, G.(1993). Morfologicheskie osobennoasteniyi Sverbigi vostochnoyi 1-go zhizni, Syktyvka
s. 71-72.

4. Kondratenkova, T. (1993) Polovaya structura i spgsopyleniya nekotoryh vidov. Polygonum L. iz
sekcii Aconogonon Meissn, Sankt-Peterbufgudy Botanicheskogo instituta im.V.L. Komarp@a 8,
s.117-125.

5. Kormanovskaya M., Lyutoralina M., Bekmuhamedova (1968) Chimicheskyi sostav i pitatelinosti
kormov Kazakhstana. Alma-Ata, 160s.

6. Lukiyanova A.N. (1994) Sverbiga vostochnaya vysalobvaya kormovaya kulitura: Intensifikaciya
cormoproizvodstva v Povolzhie i povyschenie kackle&brmov. Saratos. 74-77.

7. Malickaya N. (200900snovnye priemy vozdelyvaniya gorca zabayikalisKBgdygonum divaricatum L.)
na korm v zasuschlivyh usloviyah Severnogo KatakhDis. ... kand. s.- h. nak. Almaty.112s.

8. Metodica polevyh opytov s kormovymi kuliturami. VIKIim. V.R.Williams. Moskva, 1971. 158s.

9. Mirvoda S., Husnidinov Sh. (2009) Koster bezostwiPredbayikaliye: selekciya, semenovodstvo,
technologiya vozdelyvaniya, Irkutsk,143s.

10. Mozhaev N., Serekpaev N. (2008) Technologiya esiy@ i zaluzheniya vyvedennyh iz-pod poseva
zemeli (buriyanistyh zalezhey) pod senokosy ilgiasha v suhostepnoyi zone Severnogo Kazakhstana.
Recomendacii, Astana, 30s.

11. Stepanov A. (1996%0zdanie i intensivnoe ispolizovanie mnogoletralvdstoev v Zapadnoyi Sibiri.i®
...doctor s.- h. nak. Omsk, 1996. 486s.

$2'7 . 1& %
&, , o
* L% (. L 76 . ) $.
020000), 8(7162) 771012, 8777421028%ali_gorec@mail.ru

46



$$ &

19%:%%$ %

L, 2000

%

%/ $;>' I

" N
)
(
)
%
)
5
.6
» % ’ 27
) ( )
I (
,’<
' 1995-2000 (
(

«

(Martyn, Evsyukov, 2009)

a7

K

)

»

%

%

LK

18

) «...



%

(
%
)
)Il
)
. <8 ()
%
)
5
D «&
(
)
(f(<&( »
&
( (
(
(
| (
)

(Kovaliv, 2003).

90-

%

«

«

»

(Ibatullin Sh. et al., 2012),

5
5 | (
(
)
», (
5 )
5
. &
. &

48

»,

(
(Bystryakov, 1990)

« »,

(
, (Bystryakov, 1990)



%& ;

85
%

-1l

%

1%:1$

%

'%3- ,& &5

%

18 1990

%

%

«8

6

L&

%

»,

49

)
)
(
#)
%
(
N
% $ &
(
%
30
1992 ,
(
)
"8
' (
( )
& $ %
"8

%



, %
; ( 1992) +
9 2,5 ) ,
( )-
( , %
. 8 %
) ( H#) (
T !
& $ %
, %
% «B (
» 10 1994 3 666.&
) ( v (
(
% ( )
i .8 %
1 1995
) ) 1996 , « »
6 % « - », ) 2012
$ % % «8
»
1995 3 720, ) ) )
(
)
- ( : (
) ( %
(
9 , )
% (1996)
( 1
2004 6 % «8
% » 11 20033 1377.
) ( :
%
(
& 1995-1999
(
) - )
)
% % "8
3 1999 .

50



1529, '
1999 - 2000

%(
+ ) « »
(
) )
« 2000
. %
, 2005  ( 96 ,
26,8 & , 11,3
)y 16 .
43 ( ) )
43 . ) 4
) 6 : (Kovaliv, 2013).
( )
% 2002 -
» (
)
9
" (20 - 500
) & i :
.
: ( (
( (
(
(Kovaliv O.1., Aleknaviius A.P., 2013)
( ) - :
, ( .
&
( ( (
) %
(
.8
(
)
51:5 ='0%; 6%%$
8 " % )

51



)’ ) 1
' % % 8
’ ’ (
- ) ( % .
0 s « »
, 12
( ( :
1 )
( :
) , % -
( :
) %
( :
> ' > ) 7> > > 5
1 ( il
> > > > > > > >> > @>
) o (
(Kovaliv, 2009).
/ &%' &-'5

1. Bystryakov I.K. (1999) Reform of the agriculturacsor of Ukraine: a new target orientation. Ekodthmyi
Chasopys -XXI, - Kyiv3 6'—p. 35 - 37. (in Russian).

2. Ibatullin Sh., Stepenko O., Sakal O. etc. (2012)chMmisms of land relations in the context of sustale
development/ State Institution "Institute of Envimental Economics and Sustainable Developmentef th
National Academy of Sciences of Ukraine", Kiev2-fa (in Ukrainian).

3. Kovaliv O. I. (2003) Earth and the natural resoare¢he basis of subsequent domestic policy in idkran
a rental basis (real program of actions). Land mganeent, - Kiev. 3 3, pp. 16-20. (in Ukrainian).

4. Kovaliv O. I. (2009) National regulatory policy anew rental basis. Economy AIC. — Kie\3 -3. - pp.
94-102. (in Ukrainian).

5. Kovaliv O. I. (2013) Rural Development in the coritef the operation of research-based agricultlanadi
ownership and land use. Balanced Nature. — Ki&&SN 2310-4678,3 2-3. - pp. 77-82. (in Ukrainian).

6. Kovaliv O.l., Aleknavius A.P. (2013) Substantiation of the Ways for Asti@ment of the Land Reform in
Ukraine Under the Modern Conditions. RURAL DEVELOEMT 2013 THE SIXTH INTERNATIONAL
SCIENTIFIC CONFERENCE PROCEEDINGS, Aleksandras @gingkis University Akademija, Kaunas
district, Lithuania, ISSN 2345-0916, Volume 6, Bdkpp. 332-336. (in English).

7. Martyn A.G., Evsyukov T.O. (2009) Status of landatiens as a deterrent development of the prodectiv
forces in Ukraine. Proceedings of the InternatioBahference, Kyiv, March 20, 2009: In 3 parts, RVPS
Ukraine National Academy of Sciences of Ukraingyiv, Ukraine, - Part 3, - pp. 289-292. (in Ukraini).

$?'7 . 1&'%

I % /%> 'sto .) ,
% , +

. % . e-mail: okovaliv@ukr.net, Site:

www.kovaliv.kiev.ua

52



$$ &

19%:;%$ %

300

(%

T

53

. %&Y%( !



T+ - %--%, 2012. — .12-25.

21
24

&

&
(
(
O -
/
F(
-
)
- )
51:5 ='%; 6%$%
8
(
=/ &%' &-'5
1. 9
2. 9
28.07.2012).
3. &.!.
S (
/8
+ - %-%, 2013. - .60-65.
4. &!.8
26 2012 . /8

. . : (
& :
L&
( ( ,
) &
, -
, | . ,
, | ( , |
L& (
( ' ,
, , (
). 8 (
5 .
" ( 5 )
. , S) )
+ 5
.4 )
- 5
) ,
) )
)
, ( (
1992 .3 2395-1 8 » ( 07.05.2013).
1998 . 3 8996 «8 » (
)
- «+
( » .l , 34 2013 .:
( ) L% .. B
- )
.. & - L] , 25-
© &1 ( . ) 2% . -

54



5. &!. 5
! + - %-%, 2012. - 168.

$? 7 D 1& <
$! 1 v e ,

»Vek-1951@mail.ru
. %&%'( !, 5 , «6
»1111303@bk.ru

55

,-8% &8

«%

»

-8%

&8

R



" ) ( ) XIX —
).
" 0! -&$ =10
%3(7%
& ( :
0 - $
XIX
5 « ) » - .
& 1465 : ‘ 6 8 ,
. 8 B
# < = )
8 , :
, % : ( ; -/
) << ) ‘ 1.306.687 . ( =1,06
- %), C ! $ 6 !
(1 Zhurnal soveshaniya o zemleustroistve, 1907).
: ( 3 ) + v
(- ) ( ) | .
- . 1714 1716
+ # , $ ;
) +) :
( ) . %
: :8 :
% - . ,
) ")
: L& ( - :
# 7 ,) 6 :
.7 ( '
* ’ ) (
: XVII - XVIII
/( .7
( $ :
: , 1731 ) ( : 1740
( - )
- (
% - ( 1860 .) $ .
& 60- XIX ) $ .& 1867 — 1868
— 6 -
8 , 8 8 )
4 _
, — , & ( » 21 1868 , ,
, 5
$ (
: ) :
( : 50 100

56



& )
.+
) & D «&
( ( - %)
, ) , ’ » (2'Ledenev
N. 2005. — S. 286)+ ( , 5 ,
« ) », )
' (' , & :
) (
R A ( « »
( o
) .
( )
: ( (
» (2 Ledenev N. 2005. — S. 96).
D (
( )
- : )
XIX . 1861 $
( ' ) (
) $
&
) )
) ) )
: ( )
L <
' (
) O & (
[1 Zh rnal soveshaniy:a zemle;/stroistve, i907. -9.31
) :
& ' , - - /
#
R
(
( ( ’ » (3, Bykeoihanov’ A. Pereselegskie nadel.
1995. S. 244)&
() 7. )
. ( :
) L« ( .-

( » (4, Bykeoihanov A. Russkie poseleniya. 1995. — S.
221).

57



) (

( 1
(5 Berotov. 1908. — S. 54).
( :
LK
( - %), ( )
» (6 Tsentraln Gosudarstvenn arhiv F.
|- 19. Op. 1. D. 1171. L. 103).
& ( :
XIX : ) . 6
o ( , ,
? 1
. 1907 - «
( ) )
)
( 1882 . ,
% o - %) , ,
( 1
(
: (
’ : » (1, Zhyrnal
sové aniya o zemleystroistve. 1907. — S. 32:33 , , ,
l - ( ll l ( )
/ | o ¥ -
. % ’
( 1 ( 1 1
( ' C : +
) - / - (1907-1912),
&, .t
( : (
: ( » — (7, Kozhahmetov. Gosudarstvennaya Duma
(1999). — S. 81).
8 - " XIX
- ( At
L« . », «
; : ( ( ) , ),
cC ) ), C ) C »(s « ),
) « . ( ), ( )
» (8’Dobrosm slov A. Skotovodstvé v Turgi;si<oi oblasti (1895)’ - S)3+ ’(
— ( . 8 ( 1
( ’ I - (
. ( ’ ' ' (5 Berotov.
(1908). - S. 27).
+ - : (
( ( -t
: ?
( :
: ) )

58



)
)
( )
(
( :
«5 ) »,
1903 5 )
: : (
) - ) (
. 8 o
! $ o
(5 Berotov, (1908). — S. 56).
$
( ) (
) |
-. «
C#
( ( v )
% ( - ’ ) ’ ) ( )
t ) » (9 Nedzvetts V.
Pamyatnaya knizhka i adres (1905). — S. 187). (
<<
&
G o ( | |
( . » (10 Ot;zor Semiregenskoi oblasti (1889).
- S. 9, ( , ; )
( & : . ) .B
)
(5 Berotov. S., 58).
' , L2 , L&
1912 - b.o* ( : «
( ) , (
(' : (
' , ' A
« . S | L
, » (11. Tsentralnyi
Gosudarstvennyi arhiv, 54).
( ('
: (
(’5 Berotov. S. 59)/
. & ( 1912 . - !
* _ % _
6 « ( ' ) )
: (
& (
) ) ’ . » (11 Tsentraln’yi

Gosudarstvennyi arhiv, 70 — 70 )

59



8 XIX - << # (

( , - %), , (
: ( b /
() v) - :
’ y ’ (
( ’ ( - H H 1
’ ( ’
# ’ ( ’
’ ( ’
( , ( 5
Berotov. (1908) — S. 59-60).
- - /
# ( » ) 22 30 1907 .,
) 1
1 ) - / $ ]
( , )
=/ &%' &' a
1. Berotov. (1908). Strana svobodnyh zemel. — SRiat&t A.N. Zarudnyi. — S. 27. 61 s.
2. Bukeihanov A. (1995). Pereselencheskie nadely v dlkmakoi oblasti. Izbrannoe. — Almaty: Glavnhaya

redaktsiya “Kazahskaya entsiklopediya”. S. 24/8 4.

3. Bukeihanov A. (1995). Russkie poseleniya v glulsitepnog kraya. Izbrannoe. — Almaty: Glavnaya
redaktsiya “Kazahskaya entsiklopediya”. — S. 278 s.

4. Dobrosmyslov A. (1895). Skotovodstvo v Tuigkoi oblasti. — Orenburg. — S. 3.

5. Kozhahmetov G. (1999). Gosudarstvennaya Duma idyasbepnog kraya v 1905 — 1917 gg. —
Karaganda: Bolash — Baspa. — S. 81. 130 s.

6. Ledenev N. (2005). Istoriya Semirecisk g kazachego voiska. — Novosibirsk: Sibirskoe otdelen S.
286. 870 s.

7. Nedzvetskii V. (1905). Pamyatnaya knizhka i adr@endar Semirechenskoi oblasti za 1905 g. — Vernyi
S. 187.

8. Obzor Semirechenskoi oblasti za 1889 g. — S. 4.

9. Tsentralnyi Gosudarstvennyi arhiv Respubliki Kazahd-. 1-19. Op. 1. D. 1171. L. 103.

10. Tsentralnyi Gosudarstvennyi arhiv Respubliki KazahsF. I-648p. 1. D. 6006, L. 54

11. Zhurnal soveshaniya o zemleustroistve kirgiz. (3987SPb: Tipografiya MVD. — S. 4.

60



& $ $ — - %(

1
29-#8% &8 «

'& % /;%'6%$%

8
)
% (
» 9-#8%
».

19%:%%$ %
$
/

)

: . $
H -! )

1%, 3:0 1%:1%$4
%&:; 9 1% !'$ 78&%' 5

)
6

(
, % $ , B
D ) &
6 % 8
2004
)
10 6

«

1o /s:

&8 «

%

/ 0%$

&=

2

%

%

I

»

. &%

17



/

N

%
( e ]
| |
\4 l
/ 8 ' \
e . ) { }
«8 »
«8% » «B8+/ »
N N\ [ +/ ]
_ DIl
\ J »
J
= \ 4 \ 4 "
(
« / + 8
« 4
» #
» ) «:
N
\.
N
v
> }4
/ .1.8 %
%
Ly - g
)
o)
. (Kalna-Dul#yuk, 2008).
D 8
», X3%) », 8
», ( -
« » - www.dorada.org.ua,
% . (Kalna-Dulsnyuk, 2011).
)
( ( :
) L&
%
1«8 », @ », 8

62



- » . (Kalna-Dul#hyuk,

2005).
(
SWOT - , Gross - margin, ( .
2004/2005 -
«+ - »
« ». / : , «8
+ », < », « ) » +
», « -
», « »
( ) ( %
- , ( -
+ .8, % ( 2010 )
« »
.8
, ( AR
( % % :
«+ - », « »
) :
) : :
. (Kalna-Dul#yuk, 2011).
/ )
, web- + A
, %
Web- " % " (www.agroua.net)
, «8, », (
- )
-1/ '%3- ,& &5
7 (
2006 ' i
R % »  «
», « ( », &
», « ('
» ( 15-20 .0
-« > - )
( )
-« ( » - ( ’ ,
( ( (
' : ( ( );
-«$ » -
-« ’ (' » -
' (
(' :

%

63



% , ( , (Kalna-
Dubyuk, 2008).$
(
( - , (
% . . %
(
& ) )
;) % .0 )
)
( )
: ) )
( ') )
, % (Kalna-Dul#yuk,
2011). ( )
)
6 ,
) ( ) (
) ) )
)
%
A - 0
(-1 ) ) Yo# - %
(
: ) (Kalna-
Dubinyuk, 2013).
& % $ )
. 8
(
( )
)
( )
$ 9
( ),
( 235 )
5 ( , . e
( ,
. (Volkov, Isachenko, 2012).
& ( , %
$ # : (
7 5 (
L& '
.(Kalna-Dubinyuk, Isachenko,2013).
& ;

9-#8% &8

64



( «

» ; (Semochkin,
Isachenko, 2013).
, ' %6 )
$ 9 ( ,
) ,
, ' %.8 ( )
) :
( (
51:5 ='%:; 6%%
& )
: . $ ()
% )
b ( %
% | 45 %6
&%' &-'5

Kalna-Dubkyuk T.P. (2005) About profému pAlgotovku dskogospodarskih doradmik Collection of
scientific works EformatgynARESOURSES anéh vikoristannya in agropromislovomu virobnitaty -
K:EAK 3 4.p.117 - 119.

2. Kalna-Dubhyuk T.P. (2008) Stan and prospect rozvitku komsgdiva-os\Ai in svAASuchasni osin
standarv, Enplementatda zalinih osvinA standa in postradyanskih kfaah : Collection of scientific
works M&hnarodn&naukovd-konferentaFKiev, 21-22 Kvnya 2008. p. 37-38.

3. Kalna-Dubhyuk T.P. (2011) Doradcha Osvita th&FAnovatgyny rozvitok. EinovatgynA rozvitku
doradnitstva: monografa. N&hin: PP MM Lysenko - Rozdil. 3. p. 118-126.

4. Volkov S.N., Isachenko A.P. (2012) Surveying th@a@agtural land in Russia - problem solving. Lansku
planning, a cadastre and land monitoring. Numbex 95-21.

5. Kalna-Dubinyuk T.P (2013) New Approach in Developm®f Extension Education on e-Extension
Platform. 21-st ESEE European Seminar on Exten&idocation. Proceedings Extension Education
Worldwide: trends, challenges and cases. 2-6 Sdygemntalya, Turky. p. 147-149.

6. Kalna-Dubinyuk T.P., Isachenko A.P. (2013) nSulting activities now innovation sostavlyayuschay
sovremennoho zemleustroystva and training. Prongedbf the International Scientific Conference.
«BALTIC SURVEYING - 2013». Kaunas, Akademija. 8-y 2013. p. 56-58.

7. Semochkin V.N. Isachenko A.P. (2013) Current issaed trends of land reforms in the Russian
Federation. Land Use Planning Bulletin. Kiev. Numbep. 7- 11.

$?'7 L 1&'<

&, $ $ - - %( , , '

, % , -
' , GCHERA, AIAEE,
ESEE, .9 , ¥, 03041,% . , .- 8 , 15,
: 8044-527-80-61, .097-590-11-83, e-maitatiankd@yahoo.com

%/$; 10%$ , 9-#8% &8

" $ 9 , -

$ & ), +

’ (! ’ ) % ’ -
% . 105064, . . . , 15, .1 8-916-831-96-11 . 8-499-261-

20-51 - . -mail:isachenkO@bk.ru

65



$$ &

(68 ) «( » &

' : XML- ( ZIP-

19%0;%$ %
85 ' <«
7 », ( «, 7 », -
" . 33 83,84,85,86,87,88
' 5 ( . 1.

N 15%/, s CXEMA OPFAHM3ALIMM 3ACTPOVIKI 3EMESILHOO YYACTKA CHT "HOBBLIE YEPHIMLILI", MACCHUBA "HOBBIE YEPHULIbI"
. . Agpec yscTa: o6n., [z A paroH, b CF1, maccwe "Hoswe Yeprmus!”, CHT "Hoswie Yepruusr

BEQOMOCTE NIOWAIER EAQOBORCTEA

& e

66



%

»

»

( - & )
( ( 168 «
' «, 7 » )
(
47:23:0000000:538 47:23:0424001:71<
L1
% (
( - & )
( ( 168 «
' «, 7 » )
(
47:23:0000000:538 47:23:0424001:71<
L1
<
7%$!$ %
<' &% /& ol
. . . 6
5 6 47:23:0000000:538 47:23:0424001:71
5 - - ’
1 L 7 , 7
§ 9548 197849
6
& ) / (
)
&
7 6,
«&= »
7
' 47-47-17/209/2010-013 47-47-17/152/2011-044
%&; 9 %;1$ 7&%" 5 .,
: (
68  «( »
$
)
(
(
(
6 1
L+
(
’ ( '
( . 8 (
' 6 [2]
$ 24.11.2008 412 [4].
5 (
(

[5].

67



: ) (
«+ » 5 10.# .
4 (
( o (
4 ( ( (
ZIP- . (
5 ( ) 5 10.#
& ) (
( .
(
- $
(
( o
( -, )
14.05.20133 47/201/13-135585 3 47/201/13-135712& -,
— + ( ,
9 ( ,
8
) -
( 7., )
1212 , &
2201 2
L&
47:23:0424001:71, 71 71 2./
/ (
. ( . $ 3412 24.11.2008 [3]
68 « ( ».
& :
- ObjectLand 2.7;
- « ( » ( -+ ObjectLand),
( (
-+ ObjectLand ,
(-# ). 8 -#/ , , , ,
(
(
9 (

i 31 32 14.05.2013;

68



( : 9 24.07.2003 22196 [5]

$ 24.11.2008 412 [3]
68 « ( ».
& 68 « ( » «$8!
I$!1$ S +G ».
i «8 » % »
XML-
( )
) . &
« ( » <0 » . 6
( (
77 34123 ( ) ,
1 ( .
7 , ( (
) 1 (
8 ( 68 « ( »
. 2.
Yeprex - MNpoexr I |
P ——
|=a e = | mem B =
Crnoi: Tan: OnaHa: Mnow;|
o
“ o » "
/ .2.8 ( 68 « ( »
: ( ( Microsoft
Word, ( XML- )
, ( (
XML- ). (

69



(( XML- (

( )-
& ;o (%)
20
)
( .
S) (5 ) : 5 (
( ) ., 9+8
&
68 <« ));
7 7
&
31 32
K
15 (
+
(
-%
_% ] $
( ( (
) 5 10.#
& ) (
( $
) : XML-
ZIP- .
, ! XML-
XML. + -
GKUZU _*xml,
GKUZU - , - (
A :
*- , 50 .
9 , (‘ ’ (
» | : ZIP — (
+ ( ' . GKUZU _*.zip, GKUZU -
' ( (
: 50 .
( XML
( (
JPG, TIFF  PDF, ('
( : ( &

70



( ( ( :

( ( ) TIFF PDF
5!; ='00; 6%$% . , ) XML- -
( :
: ( :
$ + . ( XML-
: ( , ( (
( (
5 (
=/ &%' &-'5
1. $ 9 ) 30.12.20013 195
[4 ] 1 - . URL:
http://base.consultant.ru/cons/cgi/online.cgi?ramxdase=LAW;n=153567;fld=134,dst=4294967295;rnd=0.
9866820683237165;from=146347-111 ( ' 26.11.2013)
2. 2.2.2/2.4-1340-03 « -
) » [4 1 I - . URL:
http://base.consultant.ru/cons/cgi/online.cgi?ramxdase=LAW;n=106022 ( ' 26.11.2013)
3. . $9 24.11.2008. 3 412 8 ( (
( » [4 11 - . URL:
http://base.consultant.ru/cons/cgi/online.cgi?rex=base=LAW;n=128091 ( ' 26.11.2013)
4.8 " 02.12. 2005 . N 10786 <«3
" ». [4 11/
- . URL: http://base.consultant.ru/cons/cgi/online.cgi?ramblase=SPB;n=137906 (
26.11.2013)
5.9 24.07.2007 . 3 22196 & ( ».
[4 ] 1 - . URL:
http://base.consultant.ru/cons/cgi/online.cgi?remxdase=LAW;n=150104 ( ' 26.11.2013)

71



#
-3%% ! $6%
’$
'& % [ %6%$%
85
0
6
$ 9
' $
190;%% %
6
8
6
(
)
:(
)
)
%
)
%&; 9 I1%:;!$
$
. &
0,82 |,
1710
, 17% '

1)

1
% 1%%!$ 1, %% $& 4 &%=$!0 ?
. 3
$ 3
()
)
()
(
.4
(
)
4 (
)
)
78&%' 5
129 . 2 86,5% ) .6
)
) )
% ) )
) .6 $9
(14 800 ) , 28% —
, 10% 45%
: )
).

72



(
6-7%
( .
("
(
7 4 . &
' 207 .
9 .
2,9
%' 200
- (
G o (
%' 310 .
"
+
()
(
( )
) (
4
40 68 . %
)
(
/ &
(
( &
8
4645
-40
6
$ (
)
/-1l '%3- ,& &5
$ —

()

73

137 (

6%

3

%

2011

6-7

2%,



2)

3)

1)
2)

3)

74



1)

3)
4)

: .
7)

0 (

10) ’

11) _ (

12) ’ - )

() )

O Ro

«  20..25

75



51,5

='%; 6%$

76

)



/ &%' &-'5

1. &9.,. &. (1995)4 ,
.. , 528 .
2., D .&. (1987)8 (" &) )
3., - &, & - .. 8. & (2012)$
JH) -8 ,208.
4. - 4.6 9. . &+. (2009) $
, 325 .

$?'7 L 1&'<
38% | $6% % 1%%!$

, %

+7(918)1690001anzhelika0502 @mail.ru
%*%! $& 4 &%=%$'0 , ,

$
, 162, 8(863)2019166.

77

, 287 .



e 1$ 4

$$ &

19%:;%$ %

, -%6 , ( #) ) 7))
G -%6 .
4

% ) (

78



«+ », «t », <« »,
( - X
«6 / $ » <« ( $ (1765-1865 )»,
«6 (1917-1991 )», 6 $
9 (1991-2012 )», «+ », ©
$ + $ 9 »
b $ ) '
1.4 $ $
+ » 2. «& -%6  ( ) )». 3. «
$ 1917 1940 ». 4.6
& 8 (1941-1945 )». 5. &
1946 1991 ». 6. % $ 9 (1991-2012 )». 7.
' ( ' ;
, ( , &8&,
8 )
% ;
(
( ;
+ ( ; ) (

79



%

80



»,

L«

$ ( 5
)
?+
( ( (
& ( ) %
$
$ )
; $
) &%6, .+ ( (
) :
», , y ) | ’ (
) ’ ’ «
)
) )
, (1 /
. 8
< 8
)
( ; )
(
/ .
-« ».
(

81



5 . 8
( )
( , 5 ( )
( :
) $
5.5
1 / 1
, , ) 1 ]
1 ) / ( (
) :

=/ &%' &-'5

1. & 5 & .—. ..-%6, 2000. — 224.

2. &.&. . -

/ o & .—. ..-%6, 2003. - 40.

3. & ., .6 .—. ..-%6, 2013. — 992.

$? 7 . 1&'%

e 1%/ 4 , ,
_ , -%6, (

$ 9 . 105064, .. .. , 15,-%6, . +7 915 339-35-

451 - : kosinskijl@mail.ru

82



&
%3(7%
& )
5
0
)
&
1%;%$ %
% -
)
.8
: (
& )
5
& «
& 2012 4301.8
6501.0 . (38,5%)
.. (49,3%) 2011
(Agriculture of Ukraine, 2013).
%
( (
& ( , %
( )
500 .
10
40%
(

) n
&4
, %
%
) ( -
)
)
)
)
( )
)
%
) ) (
»
( —
(Stoiko, Tkachuk, 2011).
’ L&
2012 : 110172,5
1,1%, 1990 - 17.7%
) (
20 (
0,22%.& (
1 . , 0,7
(Yacuk, Panasenko, 2013).
1 (

83



# ) : (
(Tkachuk, 2009).
0
)
)
6
( )
A
- % ,
- ( /A
%3-,&&5 //1%;!$4
6 %
, )
25 )
- %
70% .4
(
&
( )- (
) ( :
( -
( .1, 2).
$ , %1
0%/&! @ ;, 3%7% ,
0,
3&%, ;7 <34/&! ; 7 <34/&!
/
2010 | 2011 2012 201¢ 2011 2012
0,50 50.9 50.6 50.2 11.5 11.9 11.6
0,25 25.2 23.5 23.7 3.3 3.3 3.2
0,26-0,50 25.7 27.1 26.5 8.2 8.4 8.4
0,51-1,00 27.3 27.3 27.0 16.2 16,0 157
) 1,00 21.8 221 22.8 72.3 721 72.y
1,01-5,00 18.5 18.8 19.3 30.4 314 313
5,01-10,00 2.0 2.0 2.2 11.8 11.6 12.8
) 10,00 1.3 1.3 1.3 30.1 29.2 29.1

%

84



(
38%, | 2010 | 2011 | 2012
/% ;7 <34/&!
/ % 45.4 455 44.7
. 1.5 1.6 1.8
I &0.;7 <34/&! = @;,( 3%7 . %% 1.009
/ % 94.6 95.2 94.5
, 2.0 2.1 2.1
& , 1
) 1, (
( 1).8 94.5%
2.1 4
) ( L)
& )
( :
' (Tkachuk, 2009).
% ) )
( & -
) ( ( (
. &
(Land administration in ...
2005).
&
(Tkachuk, 2009).
8 ! , '
) 40% , 5 ) !
, 5
1 (
(Stoiko, Tkachuk, 2011).
% (
( ). [/ -6
% (2001), - ( % (2003), 6 % «8
» (1998) 6 % «8 ( )
( )» (2003).
& 14 6 % «8 ( )
( )» ,
, 5 ( ('
, (
(Pro poryadok vidilennya..., 2003}. (
6 % ,
( (Zemelniy Kodeks Ukraini..., 2001).

%

85

81



.4
& % (
)
: 5
( , , )
- )
)
% 27 2013 6 «8 »,
$ 1
: ;5 (
(Proekt Zakony
Ukraina..., 2013).
& % 1 2016 ' (
) )
(
&
. & ,
1 (
: ‘ 75% .
2-10 ; )
75%
(
)
) ,
- % 4 (
)
& ( '
( (Doopracyovaniy proekt Zakonu..., 2013;
Tkachuk, 2009)8 S (
(
& : (
(
% .
2011 10.1% ( ( , 48.8%
( , 39.0%
: 2.5% (
(Samoocinka domogospodarstvami rivnya..., 2012). : )

86



( ( )

« - 60% , 90-100%
( : : 5 (Byudgetniy
Kodeks Ukraini..., 2010).
& ( )
6
( .
( :
( (Oliynik, 2012).
% 2 2012 )
o : (
) (
% .
& ( . & 2012
85.4% '
1 - 91.0% ( 5000 ..
( ' 3988 . 2.1%
(Agriculture of Ukraine, 2013).4 5
) 1
( : S ( 2012
( 5.2%
4.3%, —4.2%, 60.1%.
/ ' (
)
»
( ' (Karpenko, 2012),
( ' 5 &
515
: (
) (
(
) ) )
)
: ( (
%
5
(
(
/ ,
(
) , -
« - ».,

87



( ( , ( )

&%' &'

1. Agriculture of Ukraine: Statistical yearboodIState Statistics Service of Ukraine. Kyiv, 2021302 p.

2. Byudgetniy Kodeks Ukraini  vid 08.07.201Gr.2456-VI  (http://zakon4.rada.gov.ua/laws/show/2456-
17/page5?text=%E7%ES%ECYHEBY%FE+Y%EF%EBY%E0%F2%EOQ).

3. Doopracyovaniy proekt Zakonu Ukraini «Pro obig zemsiskogospodarskogo priznachennya» stanom na
05.07.2013 r. (http://land.gov.ua/zakonotvorchahdit/569.html)

4. Karpenko V. Organizaciyni osoblivosti osobistih yaelskih gospodarstv yak chleniv silskogospodarskih
obslugovuyuchih kooperaniviv / Domogospodarstv&anemici Ukraini / Materiali kruglogo stolu 29.0R22 r.
Simferopol. 2012. — S. 9-14 (http://mww.educrimemfupload/2011/2011Domogospod.pdf).

5. Land administration in the unece region: Develogmesnds and main principles. — UNITED NATIONS,
ECONOMIC COMMISSION FOR EUROPE. Geneva, 2005. 112 p

6. Oliynik O. Dergavniy zemelniy bank: meta stvorentsarganizaciya diyalnosti. Agrobiznes syogodg{2a5),
listopad 2012. (http://www.agro-business.com.udé2la-07-14-39-23/1353-2012-12-28-12-36-40.html).

7. Pro poryadok vidilennya v naturi (na miscevostinetih dilyanok vlasnikam zemelnih chastok (pay&ekon
Ukraini vid 05.06.2003 3 899/ // Vidomosti Verhovnoi Rady Ukraini. — 20033-38. — S. 314.

8. Proekt Zakony Ukraina «Pro konsolidaciyu zemelmata na 27.09.2013 r. (http:/land.gov.ua/zakonater
diialnist/581.html).

9. Samoocinka domogospodarstvami rivnya svoih dohb8iatistichniy zbirnik. — Dergavna slugba stdisKiev,
2012. (http://ukrstat.org/uk/druk/katalog/kat_uAdaionogosp_u.htm).

10. Stoiko N., Tkachuk L. (2011) Prostorovi zasadi gtiennya produktivnosti vedennya domogospodarsivi.S.
139-142.

11. Tkachuk L. (2009) Konsolidaciya zemel: efektivhkovistannya ta ohorona v umovah transformaciyietaitm
vidnosin. Lviv. 249 s.

12. Yacuk I. Panasenko V. Prognozi Vernadskogo shouitekeristuvannya ta suchasniy stan gruntiv Ukr&il3)
Zemlevporyadniy visnik 6. — S. 18 — 21.

13. Zemelniy Kodeks Ukraini vid 25.10.20013. 2768-lll. Verhovna Rada Ukraini (http://zakon.rapgev.ua/cgi-
bin/laws/main.cgi?nreg=2768-14).

$?'7 . 1&'%

& &4 . o , '

" (80381, % , " ,

B , / , & & , 1). +38 (032) 224 29 61. stoiko@ukr.net

88



4 5%.% 1 673! 1 &% $ -/ %$%
' , , %%
%3(7%
&
$ . v (
1%;%$ %
$ 28 2002 3 1403
$
: (
$9 ( $ ..., 2013).
+ $
)
) ( =% ) & -
* . 8 ( - &% -*
8) 4 1942 . ]
$ 6378245,
( 298,3 ( ' ) ), ,
) 1942 ( -42).1
1942 .
$ 7 1946 .3 760  ( 67 (8 ..., 2013).
% -42 (
&
)
.4
6
(
)
(
( ..., 2013)
$
.6
( (
( .
(
+ ) (
6 (
.8 (

89



90

@8 ..., 2013).
42 ) 87 -
(- ) ) ! $
: &
8
- 8
/) 42 $
1
( y
2
)
: - )
- )
1%, //%;'$ - |
A%&  T%&:5 //%;!$
A%&T 1% 1$
@
..., 2013).
g 155
( 76000
4 25 787 1 2
12 1.
: 7%$ 15 % 0%/&!
1 1 1905
2 2 23 882
3 20 530
4 4 5286
5 3406
6 5997
(
( 1



i | 6
- (World GPS Market..., 2012).

%& ;5 1% 1% -

%3- ,& &5
& 1942 ,

4 ’ )

) ( - 8 ), 35-4 .+ 8
42

10

& ’ ( 1950-60-

( 1963
( -63). -63 0 .$ 25 1987
3 378-85, ) )

63 ' 1087 . &
%

O -

% $ 28 2002
3 1403 (

& $ )
, ' WGS-84. WGS-84

91



WGS-84
)
, b
& + (
)
8
5 )
(
. &
9 ' $ 9
1 2000 * )
NAVSTAR, (
$ b
GPS.
( : (
( ..., 2013).
& $
31 2012 T3 1455 &8 (
$ 2013-2016 .»
)
, ) Galileo. &
2013-2016 «
$ 2013-2050 », .
$
..., 2013).
515
1.
) (
)
2. % $
5
3./ C )
-"8, \GPS
Galileo,

92

«

" (8

'3
(
$
»
g, \GPS
$
(:48 )
&
)
$



=/ &%' &-'5

1.8 o
«
$ »: .= ,2013.75.
2.8 BISAM Central Asia «
6 $ », ,2013. 120.
3. $ «8 -
$ 2013-2015 .» — , 2013. (
22.12.2013.3 753).
4 $
: .= , 2013. 107.
5. $ : -
: o8 «09.+ ».8, $ - , 2013. 249.

6. World GPS Market Forecast to 2016 // RNCOS E-Sesvievt. Ltd., 2012. 107

$?'7 o1& <

4 .5%. %! - .
9 , . , ..
$ , , 8, 050010, .: +7(727)264-68-53abynbaeva.lyaylya@mail.ru

' 6- 7%! - . . .9 ,

. , - $ ,
, 8, 050010, .: +7(727) 264-68-55]ulamanov.Tair@kaznau.kz

&, $ $ -/ %$% - .., (

9 . % S ,
, % 10, 53361, . +370 61586880,

tatjana.sankauskiene@gmail.com

93



ZAKPOS/UA-EUPQOS

1

1
ETRS89

c.0o- Y% . %0 % .%°?
1 «' »,2%(
3 -
i %
%3(7%
% ( ’
( (
(
) ( 1 .&
ETRS89
ZAKPOS/UA-EUPOS.
: , GNSS
1%;%$ %
/
IGS08  (IGh08). %
" GNSS
( ) (
(
) ( 1 )
( ITRS
(ITRF2008), (
ETRS89/ETRF2000
) 115
)
% %  -2000 [1].
(
ITRS/ETRS89, (
% -2000.
( 5
+ ( )
&
GNSS, )
.8
EPN IGS. ,
( ( -
' [2].
&

94



) -

95

( ( )
(
)
( ( ). &
( ) ) (
! )
+ ) )
: ) (
ETRS89 ) ( % ).
$ ) ( ETRS89 %
GNSS
&%' 5 11%;!3$4
, 2013 . & ZAKPOS/UA-EUPOS 76
GNSS [3]. 30-
" RINEX (
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6
A
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% )

ITRS ) 1 [4].
8" ITRFyy (IGS08) 2000.0
ETRS89 -TRF2000 2000.0
X X X X
Y Y T D Y R Y .
ETRS89/ ETRR000 Z ITRFyy ITRFyy Z ITRF
& o1 (
, L2 —
: : 1
2000.0, ( (t ) v )
( .
P(t) P(2000.0) P (& 2000.C, )
P ( 7- . 6
2.
1

ITRFyy ETRF2000 2000.0

% 3 T%&5 &' $/?7
1 1&%75
T, 77 | T,,77 | T,,77 | D, 10° Ry, Ry, R,
103 103 103
ITRF2008 52.1 49.3 58.5 1.34 0.891 5.390 8.712
ITRF2005 54.1 50.2 53.8 0.40 0.891 5.39D 8.712
ITRF2000 54.0 51.0 -48.0 0.00 0.891 5.390 8.712
. 2
ITRFyy - ETRF2000
% 3 T%&5 &' $/?7
1 1&%75
Tx, Ty, Tz, D, 10° Rx, Ry, Rz,
7719 ; 7719 ; 7719 ; /9 9 : /9; 19
ITRF2008 0.1 0.1 1.8 0.08 0.081 0.49( 0.792
ITRF2005 0.2 0.1 1.8 0.08 0.081 0.49( 0.792
ITRF2000 0.0 0.0 0.0 0.00 0.081 0.49( 0.792
: , , ( . 1-2,
D-2), ( ITRFyy, t
ETRS89/ETRF2000t
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X X (T, Tx (t 2000.00 (D D ( 2000.0) X,

EO00t lyy t

(R, R (t 20000) Y, (R R (t 20000) Z,

Yeoor Y. (T T (t 2000.0) (D D (t 200@) Y,

lyy,t

(R, R (t 2000.0) X, (R R (t 20000) 7, ,

Z z (T, Tz (t 20000) (O D (¢ 2000.0) Z,,

E00t lyy t

(R, R (t 20000) X, (R R (t 2000.0) Y, .
(3)

%3-,&&5 //1%;!$4

, 3) ) IGSO08(ITRF2008),
t ETRS89/ETRF2000,t . , o1

) ( Ipi17697.ETR),

IGS/EPN ZAKPOS
ETRS89/ETRF2000 1769 GPS- , 2013.93.

IGS/EPN & UKRAINIAN GNSS STATIONS
LPI weekly combined solution
REFERENCE FRAME: ETRF2000 AT EPOCH OF 2013.930
RELEASED BY UKRAINIAN REFERENCE FRAME COORDINATOR{IEPAN SAVCHUK, LVIV
POLYTECHNIC, UKRAINE)
ALCIl 3297848.3390 2661607.2324 4750829.6570
ALXN 3534713.2520 2305361.8051 4766572.9337
BAIA 3945840.1230 1720428.0447 4691082.5067
BCRV 3568279.7082 2069742.2241 4848556.2855
BGS2 3559518.8047 2127811.6888 4829905.1443
CAHU 3918409.3248 2100565.7777 4558018.0303
CAUS 3821308.3463 2153918.6175 4614773.6298
CHRV 3824345.7115 1862166.5577 4737072.1563
CHTK 3773818.1460 1823743.7055 4791846.1614
CNIV 3397785.5586 2066990.3251 4969811.3426
CRNI 3824750.7172 1860008.6255 4737620.1747
CTIG 3817636.5411 2104405.1371 4640546.4374

/ 1.9 ) ETRS89/ETRF2000, 2013.93
( , ETRS89/ETRF2000
. ’ 1 L ALCH( ,
%  ),BAA(& . ,$ ) CNIV (7 %) EPN
4.& .3
ETRS89/ETRF2000 2005.0.
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EPN ETRS89/ETRF2000 2005.0
" $&5
&$
X, Y, Z,
ALCI 3297848.336| 2661607.228 4750829.651
BAIA 3945840.124 | 1720428.04% 4691082.512
CNIV 3397785.555| 2066990.338 4969811.346
, 1 3, )
1 1
5.5
1. +
( : (
v (
) (
1
2. & ITRS
, ITRF2008, (
' ETRS89/ETRF2000
) 1-2 .4
3., ZAKPOS/UA-EUPOS
%
&%' &-'
1. 8.& & %
I .— 20123 3(46). .67-73.
2. C -. 8
% I ( -
+ - % "™ ".-2008. -&.E(15).- .61-69.( .)
3. ZAKPOS:http://zakpos.zakgeo.com.ua/
4. EPN: http://www.epncb.oma.be/ productsservices/coordsiat
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