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NUMERICAL ANALYSIS OF THE RELIEF FOR THE POST DELTAIC LANDSCAPES IN
THE AMUDARYA RIVER DELTA

Reymov P.R., Khudaybergenov Y. G.
Karakalpak State University, Nukus, Republic of Uzbekistan E-mail; yakhshimurad@rambler.ru

AnHotanusi. Maskyp Makonazna penbed 37IeMEHTIApUHHM TacHU(UIAI YCyIUlapu KypcaTwirad. byHna paHrau
aHMKJIAll TaMoMMiIWra Ba reoMop(OHJIAp KOHLEMUIMSICHIa acociaHunOd, epHUHI pakaMild MOAeNH Epaamuia
penbedH TaKKocHa ycyin (poialaHuIraH.

Bynna penbed sneMeHTIapH I03aCHHMHT IIAKJIM Ba HUCOMH >KoMmamumura Kapad tracanduanany. LlyHunraex,
Ma3Kyp MakoJia pakaMmix Tomorpadyk MOICIUIApHH TaxXJIHJI KWIHII YCYJUIApHHU HINIAa0 YMKMINTa OarvIIIaHTaH.
Ymby wmaxonama anroputmiapgan ¢oiimamannd Kopakammoructon PecnmyOnmukacmHM dYanm KUPFOKIApUIATH
TyMaHJIApHHA MHcOJUIapuaa KypuO uukauk. bynna mppuranms tusuminapu, Kopakammorucron PencyOmmkacuan
BETETALUsI HHACKCUHHU, TeoMOop(oH ycynunaH Qoiirananran xonna penabed 3JIeMEHTIapHHN TaCHU()UHY, SHT HAPUK
3NEMEHTJIapUHNA  TacHU(IAm, Me30pensed »>IEeMEHTIApHHU TaHmaraH xoiaa KopakKallmoFMCTOHHUHT —dan
KUPFOFUAArH TYMaHJIApPHUHT pelbed 3JeMeHTIapuHu TacHU(IIanan noopar.

Kaaur cy3nap: nocr-genbra naHmmadTH, acCUMETpPUsi, TEXHOTeH TpaHchopMalus, TeoMopdomerpus,
Me3omaciitab, w3anu Tonorpaduk uugexc (TRI).

AnHotanusi. B cratbe mpejcraBiieHa cucteMa KiaccH(UKalMU peibeHBIX 31eMEeHTOB. Vcrmonb30Baiuch
METOJBI KJIacCH(UKAIMKA U CPaBHEHUS 3JIeMEeHTOB penbeda ¢ IIMP, ocHOBaHHBIC Ha MPHHIUIC PAcIO3HABAHUS
00pa3oB ¥ KOHIENIHMH TIeOMOP(POHOB. ODTH 3JIEMEHTHl KIACCU(PHULUUPYIOTCS C HUCIOJIb30BAHHEM MOJIEIU
OTHOCHTEJIFHON KiaccU(HKAIMKM, OCHOBaHHOM Ha (opMe M TIOJNIOKEHHH MNOBepXHOCTH. CTaThsl MOCBSIIEHA
pa3paboTke METOMOB aHanIM3a HUQPOBBIX Tomorpaduuyeckux moxeneil. Takxke, MCIONB3YS 3TOT AITOPUTM, MBI
M3YIHIM ToTorpadUuecKue IOKa3aTesll Ha IpHMepe JIeBOOEpexHBIX paiioHoB PecrmyOmuku Kapakammakcran c
HaJIO)KEHHBIMA OCHOBHBIMH HPpPUTaTOpaMH, HHIEKC PacTUTEIBHOCTH JIEBOOEPE)XHBIX paioHOB PecmyOmuku
KapakanmakcTaH ¢ HWCIOIB30BaHHEM OCHOBHBIX HPPHUTaTOpOB, KIACCH(HKAIMIO 3JIEMEHTOB penbeda c
UCIIONIb30BAaHUEM METOJ TeoMOp(OHOB, HU3KOE pa3pelleHHe, OTOOp CaMbIX KPYNHBIX JIEMEHTOB, KJIAacCH(HUKAIIS
9JIEMEHTOB pejibeda U HIEMEHTOB C HCIIOJIb30BAHUEM METO/]a TeOMOP(OHOB C BHICOKMM pa3pelieHHeM, ¢ 0TOOpOM
3JIEMEHTOB Me3opeibeda, teBoOepexHbIX paitoHoB Pecnybnuku KapakanmakcraH.

KaroueBble cjioBa: N0CTAEIBTOBOM JaH IA(T, aCHMMETpUs, TEXHOI'€HHas TpaHcopMmanus, reomopdomerpusi,
Me3omacTad, uHjaeKkc Tonorpaduueckoi npounoctu (TRI).

Abstract. Article presents a classification system for relief elements. We used the methods of classification and
comparison of relief elements with DEM based on the principle of pattern recognition and the concept of
geomorphons. These elements are classified using a relative classification model based on the shape and position of
the surface. The paper deals with the development of methods for analyzing digital topographic models. Also, using
this algorithm, we studied topographic indicators using the example of left-bank regions of the Republic of
Karakalpakstan with basic irrigators imposed, vegetation index of the left-bank regions of Republic of
Karakalpakstan using basic irrigators, classification of relief elements using the geomorphons method, low
resolution, selection of the largest elements, classification of relief elements and elements using the geomorphons
method with high resolution with the selection of elements of the mesorelief, of left-bank regions of the Republic of
Karakalpakstan.

Keywords: post-deltaic landscape, skewness, technogenic transformation, geomorphometry, mesoscale,
topographic ruggedness index (TRI).

Introduction. For the post-deltaic landscapes of the
lower reaches of the Amudarya, a combination of
relatively plain relief and small mean slope with a
complex geomorphological structure of the developed
delta, man-made elements and small a remnant height is
typical. In this case, the relief, one of the system-
forming components of the landscape continues to
transform, both under the influence of man, and due to
natural causes, in particular desertification. Therefore,
the development of methods for analyzing digital
topographic models is an important step in this research
work. Many scientists have proposed classification and
mapping of the terrain on applied geomorphology for a
comprehensive study of land resources (T.Tamura,
1980) [1]. The terrain classifications have been studied

by many researchers (Tang Guo-an and Lai Fayuan,
2008), also, the last decade, many scientists have paid
attention to the classification and mapping of the relief
in geomorphology (L.Dragut and C. Eisank, 2009,
2011) [2,3,4]. In the world of the present time many
researchers for the classification of methods of
geomorphons (T.F. Stepinski et al., 2011, 2015), other
researchers of the DEM transformed the relief using the
methods of geomorphons (J. Jasiewicz et. all. 2013)
[5,6,7]. In 2013, scientists presented a new method of
classification and mapping of elements from the relief
of the height matrix based on the principle of pattern
recognition (J.Jasiewicz and T.F. Stepinski., 2013) [6].
Some researchers compared the terrain classification by
height, slope, curvature relief inputs and (TPI)
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topographic position index and some studies have used
the classification of the relief of the DEM which has a
high spatial resolution (M.Mokarrama, M.Hojati, 2018)
[8,9].

Methods and data.

J. Jasiewicz, P. Netzel, T.F. Stepinski (2013)
proposed a new alternative approach for mapping
elementary relief forms that differs significantly
from other modern methodologies, based not on
visual assessment of topographic features of the
terrain, isolation of negative and positive forms
using traditional methods of differential geometry,
but using methods of computer recognition [6]. In
part, this method repeats certain features of visual
classification, but is free from possible errors
caused by a priori representations of the
geomorphological researcher about the territory
under study. To do this, it is suggested to use
methods for classifying textures, in particular,
content-oriented image processing. In this case, the
elements of the relief are considered as specifically
spatially distributed heights in a certain region of
the digital relief model. Within the framework of
such a representation, the means of texture
classification were adapted. In particular, an
approach based on local ternary structures (LTS)
can be used to identify relief elements. The set of
all LTSs is finite, taking into account the symmetry
of rotation and the reflection of their total 498
types. A geomorphic map is a thematic
topography map, it shows the spatial structure of
the ten most common relief elements: 1 — flat, 2 —
peak, 3 - ridge, 4 — shoulder, 5 — spur, 6 — slope, 7
— hollow, 8 — footslope, 9 — valley, and 10 — pit
(Fig.1). In the article, we used the algorithm
implemented in GRASS 7 as a GRASS r.
geomorphons module (Geomorphons App is a web
interface for the r. geomorphons).

£ flat &3 peak
b o il

#1» ridge 32 a7
SEPS ‘9 &S sho»uldcr &e spu; .
* o 7
a7 =< A -
i :‘: vallei £ footslope y;é hollow

Fig.1. Main geomorphons known for the analysis of the
landforms (Jasiewicz, Stepinski, 2013).

One of the most important parameters of the
relief is the slope. The slope expresses essential
characteristics of the earth's surface and is widely
used in landscape analysis, land use planning and
land use optimization. It is important to correctly
choose the scale of the grid on which this
parameter is calculated, since the slope calculated
by the single minimum cell of the digital relief
model in a raster form may not be able to reveal
the most important features of the terrain of the
studied territory. This is especially important for

the post-deltaic plains, where a complex picture of
the technogenic transformation of the surface is
superimposed on the natural dissection of the
channel system, the river banks and inter-river
depressions. And, although the averaged slope is
widely used as a topographic ruggedness index
(TRI), revealing the unevenness of the earth's
surface on an average scale, it cannot be applied
directly to the geomorphological assessment of
post-deltaic landscapes and their classification as a
single functional parameter. Thus, it is obvious that
for post-deltaic landscapes with a high degree of
anthropogenic fragmentation, more subtle and
sophisticated methods of analysis are needed.

In particular, Tang Guo-an, Li Fayuan, [2] for
the first time formulated new promising
approaches to the analysis of the spectrum of this
parameter. In this case, there is the possibility of
statistical study of the surface gradient within the
boundaries of the corresponding facies or larger
landscape units. At the same time, the slope
spectrum of the surface reflects the type of relief
more fully and efficiently in comparison with other
topographic indices, and the transition of slope
compositions from positive to negative skewness
depends on the dimensionless value reflecting the
processes of relief formation-accumulation and
denudation. In a number of cases, the distribution
of slopes is an important means of research, for
example, slope processes and the slope spectrum
can characterize the topographic profiles of
inhomogeneous relief more effectively than
traditional qualitative classifications [10].

Object and study area.

Objects the post deltaic landscapes of the
northern part of the Amudarya river delta. We
want using the geomorphons method of classifying
and mapping the northern part of the Amudarya
river delta. Because in this territory present time
the landscape is changing rapidly. From this point
of view, the methods of geomorphons give us very
good results.

Results. We have made the classification of
geomorphons left-bank regions Republic of
Karakalpakstan. Also, the basic topographic
ruggedness indexes widely used in modern
geomorphometry are also quite informative. This is
the topographic ruggedness index (TRI), which is
the average difference between the value of the
central cell of the sliding window and adjacent
cells, and also the TPI (topographic position index)
calculated as the difference in the values of the
central cell from the average surrounding cells.

It should be noted that a variety of topographic
ruggedness index (TRI) systems based on
hydrographic reconstruction of the territory does
not always give an adequate picture due to the
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great degree of transformation of the relief in agro
landscapes (irrigation canals, dams, collectors) and
superposition in  post-deltaic landscapes of
mesoscale geomorphologic elements of different
genesis, in particular, the remnant elevations and
intra-oasis sand massifs. Using this method, we
made the topographic ruggedness index (TRI) of
the left-bank regions Republic of Karakalpakstan

(Fig.2).

Legend

Topographic index TRI 0.3
-

Main irrigation canals

Fig.2. Topographic ruggedness index (TRI) of left-bank
regions of the Republic of Karakalpakstan.

There are many different filters for texture
analysis of images, in particular, local binary
encodings are widely used to describe and classify
textures. The local ternary structure can be
considered as a binary modification in order to
operate with images with lower contrast levels.
The operation is based on assigning to the
neighboring cell of the sliding filter a value of 1 if
its value exceeds the value in the central cell by at
least a predetermined threshold value. In the
opposite case, if the value of the neighboring cell is
less than the value centrally to the threshold value,
then it is assigned the value -1. In all other cases,
the calculated value is zero. From a practical point
of view, the ternary coding of the relief type in the
vicinity of the central point is determined not just
by the height difference, but by the derivative
value for the local surface using the principle of
the observed neighborhood. There in this method
we made Vegetation index of left-bank regions of
the Republic of Karakalpakstan with superimposed
primary irrigation systems (yellow lines), August,
2013 (Fig.3) and you can see Fig.4. Space image of
the northern part of the delta Amudarya (2013,
Landsat) with the imposition of isohypses made by
these methods.

J. Jasiewicz, P. Netzel, T.F. Stepinski propose
to call these elementary "atoms" of the
geomorphological  structure  geomorphic, by
analogy with textiles, elementary units in the
analysis of textures [7]. Texts reflect the
fundamental features of the microstructure of
images and, thus, form the basic elements of visual

perception.  Similarly, geomorphons can be
represented as elementary constituents of the
geomorphological structure of a territory.
Geomorphons can be obtained by processing a
digital terrain model with relatively small
computational costs. In this case, instead of a
sliding window with a constant scale factor, you
can use a LTS with the automatic size and shape
that is automatically adaptable to the local
topography for the transformation operator of the
digital terrain model.

Legend
NDVI, Landsat 2013
-

Main irrigation canals

Fig.3. Vegetation index (NDVI) of left-bank regions of
the Republic of Karakalpakstan with superimposed
primary irrigation systems (yellow lines), August, 2013.

0 10 20km

Legend
space image, Landsat 2013
-

Isohypses

Fig.4. Space image of the northern part of the delta
Amudarya (2013, Landsat) with the imposition of
isohypses.

This approach uses the idea of the line of sight
and ensures that all forms of relief are identified in
the most appropriate scale for them. At the same
time, single expressed relief elements consist of a
set of geomorphons, and it is possible to generate
geomorphological maps consisting of ten generally
recognized elements of a relief (peak, ridge, slope,
valley, plain, ledge, bottomless drop, etc.). The
process of generating such a card reduces the
reclassification of geomorphic maps using cross-
matching tables. It should also be noted the
extensive flexibility of this method, which is
especially important for delta plains, including
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small elevations, outcrops and ridges. With this
method, we have made classification of relief
elements using the method of geomorphons, low
resolution, with the selection of the largest

elements, of the Republic of Karakalpakstan

Legend
Relief elements

Main irrigation canals

Fig.5. Classification of relief elements using the method
of geomorphons, low resolution, with the allocation of
the largest elements left bank regions Republic of
Karakalpakstan.

This principle, first proposed by Yokoyama and
Shirachava in 2002, relates the surface relief and
horizontal distance by means of the so-called
zenith and nadir angles along eight main
directions. To calculate the corners from the digital
elevation model, eight local profiles are created
starting from the central point and propagating
along the main directions up to the distance of
visibility. The analytical details of this operation
are set forth in the works [11].

Legend L 1 1
Relief elements

Main irrigation canals

Fig.6. Classification of relief elements using the method

of geomorphons, increased resolution, with the isolation

of elements of mesorelief left bank regions the Republic
of Karakalpakstan.

As well as with the metods we have made
classification of relief elements using the method
of geomorphons, increased resolution, with the
isolation of elements of mesoreliefs the Republic
of Karakalpakstan (Fig.6).

The geomorphological analysis of the Southern
Aral Sea in a survey scale is consistently shown
using the method described above, a fragment of a
digital geomorphological map obtained by
classification of local ternary structures and
topographical indices for this section of the study
area.

We used so-called geomorphons approaches
proposed and developed by T.F. Stepinski, and J.
Jasiewicz [6]. This approach reveals more
complicated details of the relief structure and
allows studying modern processes of the relief

genesis and landscaping transformation in
comparison with traditional topographic indexes or
“relief plastics”.

Conclusion.

Thus, it can be seen from the presented
illustrations that the use of traditional topographic
indexes for post-delta territories is extremely
complicated by the complexity and "noisiness" of
the relief caused by both the development of the
territory and various natural processes, in
particular, the previously discovered phenomenon
of geoecological interference [12]. At the same
time, the use of analytical methods based on
ternary coding and subsequent classification (the
method of geomorphons), even in the complex
situation of a developed agrolandscape, gives the
possibility of classifying and isolating the essential
elements of the terrain. The study of relief is
important both from the point of view of
formulating the geoecological foundations of
modern soil formation and describing geochemical
flows in the post-delta ecosystem, and, in the long
term, as a method for regional monitoring of the
transformation processes of landscapes due to
desertification.
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CROWDSOURCING-BASED DATA ACQUISITION FOR ARCHITECTURAL

APPLICATION

' Rassanyi Zséfia — Dr. TothZoltan
Obuda University Alba Regia Technical Faculty, Székesfehérvar, Hungary.
toth.zoltan@amk.uni-obuda.hu

Abstract: The crowdsourcing-based data collection is a relatively new and interesting part of the geoinformatics.
Since the end of the last decade crowdsourcing had become a fast spreading data acquisition method due to the
increasing of (mainly laic) users. We can find similar methods mainly in the field of GIS (for example community
map editing), but due to the rapid spread of point cloud formation algorithms based on image matching, this field
had been supplemented with an interesting application group build on large amount of pictures in various quality
and resolution, originate from different photo and video sharing websites.

In our article, we would like to present the application possibilities of a large number of images on different
image and video sharing portals for an architectural survey. The article shows the possibilities of automation, the
advantages and disadvantages of the technology. It contains the practical experience of the available resolution and
the accuracy of the method, as well as the other potential uses of the crowdsourcing-based data acquisition.

Keywords: crowdsourcing, photogrammetry, laserscanning

The study’s object and tools.

As the concrete object of the study, we chose
BélaOhmann’ssculpture, named  ‘Rights of
Fehérvar’, in its more popular name the ’State
Apple’. One reason of our choice is symbolical.
The statue, made in 1943, had been inspirited by
the regalias and has become not only the city’s but
our faculty’s emblem too. As it is the most well-
known monument in Székesfehérvar, we expected
sufficient amount of available photos on image
sharing portals, therefore we did not check the
number and quality of them in advance. In the
interest of studying the geometry of the point cloud
made by the help of crowdsourcing, we needed a
reference, what we get from the laser scanning
measurement of the statue (Figure 1.).

Figure 1. Reference point cloud from the laser scanning
measurement

Besides the laser scanning measurement, we
were taking own pictures too with simple amateur
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ground cameras in ideal measuring arrangement
(Figure 2.). From these photos we created adense
point cloud of the statue  usingthe
AgisoftPhotoscan software (Figure 3.). We also
analyzed what was the maximal resolution and
accuracy that we can reach using this

measurement.

Figure 2. Measurement layout.

Figure 3. Point cloud - made from our own photos.

During the investigation of crowdsourcing we
used several sources of data. From the popular
social websites ofFlickr, YouTube, Vimeo and
Instagram we havecollected photos and video
recordings as well. Naturally crowdsourcing can be
adapted the most efficiently if the filtering and
downloading of pictures is automated. An
example innovation with the same purpose is the
APl (Application Programming Interface) of
Flickr. Bycalling the application’s functions into
our application or simply by using the web
interface designed for this purpose, it is possible to
filter photos by place capturing time, uploading
time, attached metadata or keywords and then
download them. In the course of the searching
method we used the filters listed above. From our
aspect it was significantly important to limit the
capturing time of photos, because the statue had
been resurrected and rebuilt in the past years, this
way we could utilize only those photos which
belong to the current position.

We obtained nearly 340 useful pictures from

some of the sources. The obstacles that we have
faced during the filtering, were mainly caused by
the incorrect georeferencing or because the
keywords were given wrong. We have done the
filtering manually, but further on we design to
automate this process through some developments.
The evaluation was also done with the above-
mentioned AgisoftPhotoscan commercial product.
We present the result point cloud on Figure 4. As
we can see, the resolution has not as fine quality as
the reference point cloud.

Figure 4. Point cloud produced from crowdsourced
images

Figure 5. Manually selected ground control points

We made point clouds not only from automatic
evaluation, but with the manual defining tiesas
well (Figure 5.). The comparison of the point cloud
achieved with crowdsourcing and the reference one
was done by the analogy with a former casework
[4]. All of the pointsof the clouds were
transformed with an ICP algorithm-based
transformation (Figure 7-8.) into a common
reference system, then we examined whether their
average distance and deviation correlate with the
reference point cloud.

10
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Figure 8. Point cloud (from scanner) and the result of
ICP algorithm

The study had been carried out separately on
recordings with different sources, the outcome is
exposed in Table 1.

It is noticeable, that naturally the best resolution
belongs to the point cloud produced from our own
pictures what ensures the largest overlap. The next
one is the point cloud made from the numerous
pictures extracted from videos. The model,
calculated by the help of ~340 crowdsourced
images, contains much less points. Although the
number of pictures is relatively large, one of the
reasons of it is the spatial distribution of them,

which is not nearly even.

Table 1. Average distances from the reference point
cloud in the cases of recordings with different sources

Source of Source of the = Average Number of
the . : Verage - npeviation points in the
adjusted point = distance .
reference [m] point cloud
. cloud [m]
point cloud (pcs)
Laser 336 assorted
pictures, without 0,043 0,063 3740
scanner o
tie points
336 assorted
Laser p|c_tures, with tie 0,001 0,001 2486
scanner points placed on
buildings
336 assorted
Laser p|c_tures, with tie 0,028 0,033 12059
scanner points placed on
the statue
Laser Pictures
extracted from 0,023 0,024 61011
scanner :
videos
Laser Ownpictures 0011 0010 204683
scanner
Conclusions.

All in all, the score of the paper is that we could
establish that the crowdsource-based point cloud
processing holds  promising  developmental
possibilities. One of its main advantages lies in the
opportunity of automation. Especially in those
locations that are beloved by tourists we can expect
the sufficient quantity (and quality) of imagery that
may lead to proper coverage and geometry. The
final product can be suitable for architectural or
cultural  heritage  conservational ~ purposed
assessment too [5, 6]. In futuredevelopments we
set our sights on the automation of filtering the
pictures originated from crowdsourcing.
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Abstract: Urban development and management require the handling of complex spatial related objects as well.
Nowadays there are data acquisition and data process technologies, which can satisfy such demands. The methods of
data acquisition typically provide additional information for GIS beyond geometric data. During the data processing
we can get further possibilities. Data from different source can be managed jointlyand the information content of the
data can be multiplied. Formal times, production of the corresponding high-quality data of the objects was a time
consuming and expensive procedure. GIS data acquisition technologies such as Lidar, digital photogrammetry,
remote sensing, terrestrial laser scanning and GNSS positioning enable to produce a complex spatial urban database
with high resolution and high accuracy. Certainly, the data collection equipment may be still costly, but due to the
efficiency of the acquisition method, the measurement time can dramatically be shortened. It is also an important
aspect that a complex database enables multiple analysis so that the database can serve multiple disciplines.

In this study we present some of the data acquisition and data processing technologies, which are suitable to
integrate into an urban database and can provide useful information for a wide range of applications through
analysis and visualization. In urban development several factors need to be considered simultaneously, such as
infrastructure, environment, heritage preservation, etc. Different spatial display capabilities can illustrate object of
interests one-by-one, but also it is possible to model its surroundings as well. This way such tools can be used
efficiently for urban planning by the municipal decision makers. In this study, we will present how to collect and
how to utilize different resolution data (Lidar, close range and aerial photogrammetry, terrestrial laser scanning) in
urban areas, how to create 3 dimensional models of objects or how to generate surface model of the city based on
different data. There are examples presented indicating how to use different combinations of geometric, spectral and
topographic data in practice.

Keywords: LIDAR, photogrammetry, remote sensing, laser scanning, urban data set

GIS inurban planning

The Geographic Information System (GIS) is a
system created to capture, store, analyze and
manage spatial or geographic data. The GIS
techniques are used in a wide area of global,
regional and local planning. An essential issue for
GIS is the quality and suitability for the analysis of
the data used in the applied database. The concept
of quality nowadays means not only geometric
accuracy but also the quality of the further contents
of the database. In addition to accuracy, the
geometrical resolution is important. Further in the
case of remote sensing data, it has significance the
spectral (channel number) and radiometric (BPC-
bit/channel) resolution. The traditional planning
techniques of architecture and civil engineering are
time consuming and static procedures. Today,
there are many well-known data acquisition
technologies that can deliver large amounts of data
on their own, and when used combined, it can
multiply the information content. [2]

Data acquisition technologies

Field data. This is the oldest data acquisition
procedure. It is used when we want to determine
the location of a few discrete points, i.e. the
determination of the field is abstracted to
appropriately chosen discrete points (Figure 1).
The task of surveyor to identify and to select the
characteristic points of the field and register them.

It is time consuming field work and it is using a
limited number of keypoints. We can use GPS for
lower accuracy, but if we need high accuracy, use
of total station is suggested. These devices are
indispensableforthe construction of engineering
structures, for monitoring of their movements.

1. Figure. Measurement of discrete points [l]

o  Time-consuming and not efficient enough,
but the most accurate data acquisition methods.

o Usually used for engineering tasks (setting
out of engineering facilities, measuring of parcel
boundaries, measuring of utility lines) and field
calibration and reference measurements for remote
sensing.

Photogrammetry. Photogrammetry has advan-
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ced greatly in the last years. At the beginning of
the XXI. century the digital photogrammetric
cameras replaced the film-based equipments. The
digital cameraswith the high resolution, multi-ray
imaging and high automation potential completely
haverenewed the photogrammetric technology. [2]

In addition to traditional aerial photogram-
metry, UAV (Unmanned Aerial Vehicle) platform
for photogrammetryhas been appeared. The use of
UAV-s is having a big impact on photogrammetry.
Due to the lower flying altitude,significantly
higher resolution became available (1-2 cm, see
Figure 2). Making aerial photos of larger areas still
have to becarried out with traditional aircraft-
mounted camera. For the urban GIS,close-range
photogrammetry can also be efficiently used.
Software have been developed that can process
images taken with an amateur camera, asthe use of
non-metric cameras is widespread. Based on
handhold images,one can create 3-dimensional
models of buildings or other objects.

Sensors used in photogrammetry are very
diverse in geometric, spectral and radiometric reso-
lution. Their greatest advantage in urban environ-
ments is their geometric resolution (from mm to
cm), which can be exploited in many areas.
Detailed survey of smallarea, condition observe,
open trench survey, rapid documentation of
archaeological excavations, illegal construction
supervision, engineering environmental
management, waste management, intelligent
transportation, and other aspects can be mentioned
as relevant examples.

2. Figure Highresolution UAV image

3. FigureTrue colour and false colour othophoto of
Székesfehérvar based on aerial images

In aerial photogrammetry, there is a widespread
method of shooting: in addition to the classical Nadir
shooting at a given position (Figure 3), images can be
taken forwards, backwards and sideways (Figure 4).
These ‘oblique’ images make it possible to produce a
spatial model of cities.

4. Figure 3-dimensional model of Székesfehérvar by
using oblique images

Photogrammetry is now being integrated into
many activities involving geospatial data.

Remote sensing

Satellite remote sensing is capable of producing
more data types, that expand the possibilities of
urban information databases. The geometric,
spectral and radiometric resolution of the satellite
images have improved a lot in the recent years.
Formal times, they had lessapplications in urban
environments due to their poor geometric
resolution. By now, this has changed. For example,
the WorldView-2 is a commercial Earth
observation satellite. WorldView-2 provides
commercially available panchromatic imagery of
0.46 m (18 inch) resolution, and eight-band
multispectral imagery with 1.84 m (72 in)
resolution [6].

13
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5. Figure Image of downtown Oakland captured by
DigitalGlobe's WorldView-2 satellite. [6]

LIDAR
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The invention of laser has started in the early
1960’s. The main product of LIDAR (Light
Detection and Ranging) survey is a 3D point cloud.
The density of the point cloud depends on the
sensor characteristics (scanning frequency and
repetition rate), as well as the flight parameters
(see an example on Figure 6). Assuming that the
scanner is pulsing and oscillating at a fixed rate,
the point cloud density depends purely on the flight
altitude and speed of the aircraft. It is also
important to understand that LiDAR sensor is only
sampling positions without RGB (spectral
information), creating a monochrome dataset
which is challenging to be interpreted. To make it
more meaningful, the data is often visualized using
false-color based on reflectivity or elevation

(Figure 7). [3]

7b. Figure3D pointcloudvisualizedusingfalse-
colorbasedonelevation [1]

The lidar technology collects highly accurate
geometrical data with high density, but the
analysis and semantic interpretation require
application-specific data processing methods. It is
possible to overlay color on the LiDAR data in the
post-processing phase based on supplementary
information, such as images or other data sources.

The color can also be added based on
classification. [2,3] As the size of LIDAR
equipments become smaller, they not only

mounted on aircraft, but also on UAVS, increasing
both the resolution and the accuracy.

Mobile laser scanner and terrestrial
scanner

Mobile laser scanning technology combines the
use of alaser scanner, the global navigation
satellite systems, and an inertial measurement unit
(IMU - adjusts input data for vehicle movements)
on amobile platform to produce accurate
geospatial data. Terrestrial Laser Scanners has
been developed for as-built modeling of
architectural and engineering structures. They can
be used for high-resolution modeling of terrain
objects over limited distances in the range of 50—
300 m. These equipmentsare a key player in the
sector due to their low cost, durability and
simplicityof usage. A point cloud can be quickly
and easily produced, and the process is expected to
become more affordable and automated.Mobile

laser
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laser scanned measurements are characterized |Semantic| sk * * * S
about by 30mm absolute and 3-5mm relative |resolution
accuracy on distances less than10 m. [7] Examples regmfe g * * | o* L
are shown on Figure 8. cost o | e I - N e
efficiency
Source: [9]

Table 1. summarizes the strength and weakness
of the different data acquisition methods. Itmay
help to find the optimal method forurban planning,
which satisfies the needs ofresolution and
accuracy, and provides information on cost
efficiency.Data from different source can be
managed together and the advantages can be
added.

Examples are shown on Figure 10 to Figure 15.

8. Figure Mobile laserscannedpointcloudat a
busytrafficjunction in Budapest [8];
Terrestriallaserscannedpointcloud of thestatue

,Orszagalma” in Székesfehérvar [5] 10. FigureGreen and artificiallandcover,
classifiedsatellite image drapedon DTM (20m grid size)
Digital Terrain Model from analog maps [10]

Low-resolution and accurate data, that can be
derived from analog topographic maps can be used well
for global city planning. They provide 3D information
about the entire city (Figure 9).

11. FigureWatersheets of Székesfehérvaron DTM
forglobalplanning

9. FigureVisualisation of topographicmapsondigital
terrain model of Székesfehérvar (20 m gridsize)

The approximate evaluation of the recorded data

1. Table
Field | Photo- Mobile |Terrestrial| MUt~
spectral
data gram- |LIDAR| laser- | laser- remote
collection| metry scanner| scanner sensing
Horizontal *kkkk *kkkk *k% *% *kkk *
accuracy
Ve rtl Cal *kkkk *k% *kkkk *% *kkkk - . . . .
accuracy 12. Figure 3-dimensional urbanmodel, applied of
Spatial - PRI T T RN - LIDAR data (0,5 m) and high resolution true orthophoto
resolution (~0,2m), Székesfehérvar
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13. Figure Orthophoto and LIDARpointcloud,Cross-
section of a street. [1]

14. FigureCross-section of merged LIDAR and
terrestriallaserscannedpointclouds [2]

15. FigureCadastralmap, highr esolution true ortho
photo and depictedindividuallymeasuredtrees in a
common reference system

Conclusions

Data acquisition and processing techniques
show different resolution and accuracy. It is
important to understand that all of technologies
have their strength as well as limitations, defined
by the application they have been developed for.
Usually, they can be usedcomplementary, so joint
use of these techniques is often recommended.
None of these technologies is better than the other
and none of them can be used optimally for all
cases. The geometric resolution of LIDAR is better
than the resolution of a satellite image, but the
LIDAR itself has no continuous spectral
information from the surface. We can prepare an
industrial investment map using UAV technology,
but the structure must be assigned field geodetic
measurements. The technologies have changed, but
the rule remains. The accuracy needs and
efficiency demands are the primer factors to decide
on the proper data acquisition method, andwe
choose the technique which best suits for our
purpose.
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KAPIIA ITAXAP HOJIMT'OHOMETPUACUIATA XATOJIUKJIAP
BA YHU XUCOBT'A OJIMIIHUHI 3AMOHOBHUUY EYUUMH

CywonoB A.C.,Cywnos L. A., ®@aiizues LI.I1.

CamapkaHs JaBiaT apXUTEKTypa-KypUIHII HHCTUTYTU

AHHOTALNA.

B nanHble Haquoﬁ CTaTb€ MCCICAOBAIUCHL BOIIPOCHI
TOPU3OHTAJIBHBIM  YIJIOBBIM H3MCPCHUAM. PaCCManI/IBaeTCH O HOBOM MCTOIE,

BIUSIHUA OKpYXamleil cpeasl
MOBBIIAIONINHA  TOYHOCTH

TOPU3OHTAIBHBIX YIVIOBBIX M JIMHEWHBIX M3MEPEHHH B CETH IOJMIOHOMETPHUU B YCIOBHSAX JKapKOTO M CYXOTO
KauMara Y30ekuctad. Pa3zpaboraH HOBBEIM cmoco0 KOTOPBIA JaéT BO3MOXKHOCTH C IIOMOIIBIO  ITOJIEBOTO
9KCIIEPHMEHTAIBHOTO MaTepHaa OBBICUTh TOYHOCTh H3MEPEHHUS.

Annotation. In this scientific article the issue of environmental influence by horizontal angular measurements
was investigated. Discusses a new method that improves the accuracy of horizontal angular and linear measurements
in the network in polygonometry in hot and dry climates, Uzbekistan. A new method has been developed which
makes it possible to increase the measurement accuracy using field experimental material.

Kamutim cy3aap: DeKTpoH TEXHONOTHATAp, IOKOPH AHMKIUKIATH TEONe3UK VYiIdanuiap, TallKd MYXHT
TabCUPH, ATMOC(EPACHHHMHI TOpPH30HTANI pedpakuusicu, EpyFIMK HYPUHUHT HOTEKHC TapKaJIHIIM, 3aMOHOBHIM

AIEKTPOH TaXeoMeTpIiap.

Kaxonma reonesust Ba Kaprorpadus coxa-
CHHMHI PHUBOXJIAHUIIM OwiaH OyryHIW KyHZIa
YHHUHT 3aMOHOBHI DJICKTPOH TEXHOJIOTHUSIIaApHIard
Virgam aHWKJIUTHA OLIMPUII MyaMMOJIAPUHU €YU
XaMmaa TEXHOJIOTHSUIADUHHM  SIpaTULI  aJloXHia
axamuat kacO 3taau. FOkopu aHUKIMKAAary Oypyak
VI4OBIapU 3aMOHABUM TEXHOJIOTUACH €EpaamMuaa
TOPU30HTAN OypYakJapHU YIYAIIHUHT AHUKIU-
TUHY YeKJIaluraH HT MyXuM cababnapran Oupu
0y WHCTPYMEHTaJ Xarojiap 3Mac, OaJKe TamiKu
MyXUT (pedpakiuus) TabCUPH YaKUPATUTAH XaBO
aTMoc(epacHHUHT TOPU30HTaN pedpakuusicu aed
aTaIMUII XaTOJUTHIHP.

Ymly xoAucaHu YpraHWil Ba YHHHT 3apapiu
TabCUpPUHU OapTapad) STHILN, TPHAHTYISALUS Ba
MOJIMTOHOMETPUSL  TAPMOKJIAPHUHT  AHUKJIUTUHH
OIIMPUIN YYYH HWJIOXKH OOpHYa, WIMJIA Ba MILIA0
yuKapuiaa OupuHan Bazuda 60ynud xucobmaHamy.

Ymly iiyHanuiga puBoXKJIaHraH AaBiariapia,
skymnanan Poccust Ykpauna, ['epmanus, AKII Ba
Oomika ~ Mamylakamiapja — TeoJIe3UK  Yidamr
WIUIApUHA amajra OLIMPHII >KapaéHuga TaIlKH
MYXUT TabCUPUHH XHUCOOra OJIMIIra, YIrdamn
HaTWXaJlapura Ce3uiapiid TAbCUPUHH YTKa3auran
TOPH30HTAN pedpakuusi XOcCalapuHU bTHOOpPra
onu0 Yyrmyam aHUKJIMTHHU OIIMPHUIITa ajJoXuia
9BTHOOP KapaTHiraH.

Karra mukécnarn iupuk Macimtabnyd xapuTa-
Jam, reoje3us acociapd Ba alHHUKca, Oypyak
VIIYOBJIAPHUHT AHUKJIUTH OwiaH OOFIMK Oapua
TanabnapHu KyHuO, Teo/Ie3uK acOCIOBHH KypPHII
YUyH SHTCH TallKWJ OSTHITaH Ba JTWIAJUraH
CHUCTEMAJIapHU KailTa KYypHO YMKUIITa MaxOyp
KWJIaau Ba YHUHT SHTH, YCYJIMHU UIIIA0 YUKUIIHU
Tanad Tagu.

By Gopana, >kymnazaH Talkd MyXUT Xap JOUM

XaM TYpFYH Xojarga OyiaBepMaciury, YHHHT
BaKTU-BAaKTU OWJIaH ¥3rapul TypuIl KOHYHHUSTIAPH
VpHaTHIraH xamJa YJIapHU Yio4aml YCyJUIapuHH
TaKOMMJUIAII THPHUIIL MYXHUM Bazudanapaan
XHcoOIaHaaH.

Acocuil Teolie3uK TaAKUKOTHHUHT SIHTH TH3UMH
yuOypyakyiap Ba IOJUTOHOMETPHUS TOMOHJIAPU-
HUHT KHCKapTUPagW, YYHKH Y MYHKTJIAPHUHT
opacuga KYOpOK aTMOC(EepaHHHI 3HWINTUHH
yprauumHu tanad kwiaad. by xomat, ¥3 HaBOa-
TU/A, KYpHULI BU3UP HYPHUHI IACTKH KaTIaMUJa,
(7pPHM  epHHMHI  [03acura SIKMUH  KarjaMmzja)
STWIIMIIATA OJIMO  Kelaad, 4YyHKH HyKrauap
opacuIard KYypHHHII TYFPUJIAH-TYFPU EpPHUHT
YCTKM KucMuza y3rapaau. Hatmwkana, 6us Epyriauk
HypUHUHT HOTEKHC 4YH3WK Oyinad Oopumu
HNIAPOUTHHU OHMpO3 EMOHIAINTAHUHHA Ky3aTaMWu3,
my OunaH Oupranvkina aiHd maitna Oypyak Ba
YM3UK ~YITYOBJIAPUHHUHI AHUKJIWUTUHU  OIIMPHULI
tajgabunu kysmu3. llly HykTam HazapzaaH, 1axap
MOJIMTOHOMETPUSICHJIA TOPU30HTAN OypyakiapHH
Vigam aHUKMrd Oyinda TOpU3OHTaNl pedpakx-
USICHHUHT TabCUPU XaKWJa SHTH MyaMMOJH
MacajmacuHu Owmmm kepak Oymamu. Iy sxobima 3,
4-cuH(nap TpUAHTYISIIMACH Ba MOJIUTOHOMETpPUS-
CHUIarM XaBo aTrMOc()EpacHHMHI CHHHUII KYp-
CaTTUWIApH TAbCHUPU  MAaCAJIAaCHHW  YPraHulI
3apypaTH TyFHJIaIu.

2017-2021 iminapna Y36exucron Pecry6iu-
KAaCHHU SHa/a PUBOXIAHTUpUII OVitnua Xapakat-
Jlap CTpaTeruschaa, KyMJalaH «...apXUTEKTypa Ba
KypWINII KOMIUIEKCHHU WHHOBAIIMOH DPUBO>KJIAH-
TUPUNI, SHTH CAaHOAT KOPXOHAJAPWHU KYypHII,
XM3MaT KypcaTuil OOBEKTIAPUHU MIIra TYyIIU-
pu...» Bazudanapu oenrunad 6epunran[1]. Ymoy
BazudanapHd xaérra TaAOHK ITUII YUyH, TaIIKH
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MYXUTHHHT TOPU30HTaJ Oypdak yiyail HIulapura
TAbCUPHUHU AHUKJALI Ba YHH XUCOOIa OJMIIHUHL
SHTM 3aMOHOBHHM €YMMHHHM TONHII Ba YHH
TAaKOMIJIIAIITHPHUII MyXUM Bazuda XucoOnaHaIu.

V36ekucron PecriyGmukacunnnr “I'eonesust Ba
kaptorpapus Tyrpucuna’tu  Komymm (1997),
V36ekucron  Pecny6rnmkacu  ITpe3uaeHTHHHHT
2017 it 7 despangarn [1D-4947-con “Y36exuc-
ToH PecnyOnukacuHu sHaga PUBOMJIAHTHPHIL
Oyiinua Xapakatiap CTpaTerusiCH TYFpUCHIA TH,
V36ekucron Pecny6rmukacu  IIpe3uaeHTHHHHT
2017 #tmn 31 maiimarn I[1d-5065-con "V36exucron
PecnyOnukacu ep pecypcnapu, reogesus, KapTo-
rpadus Ba KagacTpu JAaBiaT KyMuTacu ¢aomnus-
THHU SHAa/Na TaKOMIWUIAIITHPHUIN TYFPUCHIA TH
®apmonnapu Ba 2017 iinn 31 maiigarn [1K-3024-
con Kapopu Ba Oomka MebEPHI-XYKYKUI
XyXxoKatnapaa OenrvimaHran BasudallapHH aManra
OLIMPHUINTA XU3MaT KUJIaIH.

CoxaHMHI'  PHUBOXJIAHWINM  OWJIaH  Imaxap
NOJIMTOHOMETPUSICHA TOPH30HTaN Oypdak Ba
YM3HKJIM MacodalapHu yiryanuiap épaamuna Xail
KWIMHAIUTaH WIMHANA Macananap KeHrasau, Oy aca
HCCHK, )Ky/la ICCUK Ba KYPYK HKJIUM IapOUTHHHUHT
TOpu30HTaN  Oypuak  yidoBiapwra  OynraH
TahCUPUHU XUCOOTa OJWIN KEpaKIWTHHU Tanad
JTau.

By Myammonap aiiHukca Y36exucton Pecry6-
nukacy, Kapmm maxap HKIMMH —LIapouTHIA
VpraHWIvIIM Ba EYUMHHM TOMWIHMIIA J10J13ap0,
YYHKH: KypyK Ba HCCHK HWKIMNM IIapOUTHIA
aTMOC(EepaHMHI y3rapyBUaHJIUIU XKyla KarTa, Oy
3ca TOpH30HTa] Oypuak Yiayaml HaTHKaJlapura
KaTTa XaToJMKiIapHu onub kenaay; [llaxap epiapu
YCTKHM KUCMHJA Ba YHAAru MeTeonapaMeTplIapuHu
CYyTKalIM Y3rapuiid pPecHyOJMKaHWHI  OoliKa
XyAyAjapura Kaparagaa —PecnyOiMkaMU3HHHT
xanyou, Kamkanape€ BUIOATHAA aHYa IOKOPH,
OyJNapHUHT TabCUPU dCa TOpPHU30HTAN Oypuak
Vnuanmapiaa ceswapiau Oymamu. lllynpait sxan
NOJIMTOHOMETPUSIa ~ TOPH30HTAaN  Oypuak  Ba
Macoda Yyrmyam HaTWKajlapura aTMOC(EpaHHHT
TAbCUPUHU XMCOOTa ONHII YCYJUIapH MebEPHUit
UKJIMMJTA YpTa KEHIVIMKAAa Ba PecmyOnmkaHWHT
Oomika, HUCOAaTaH MACTPOK XYAYIIapHaa MabIyM
Japaxaaa, KUCMaH CHHOBJAH YTraH, OMpPOK yiap
apu/l UKJIMM [IapOUTHIa YMyMaH YpraHuiMaraH.

IOxopu aHmKIMKAAard Oypuyak yiadaml HILIapu
3aMOHAaBUH TEXHOJOrMsap €EpAaMuia amanira
OIIMPWIIA/IA,YHIAa TOPH30HTAT OypUak YIIdalnTHHHT
AHUKJINTUHU dYeKJalAuraH JHIT MyXuM cabao-
nappaH Oupu Oy HMHCTpYMEHTaJ Xarojlap 3Mac,
0anKy TalKM MYXUT TabCUpHOa, SBHH Oy XaBo
aTMocepacHHUHT pedPaKIUICH XaTOIUTHIIUD.

Ym0y XoawcaHW YpraHWII Ba YHUHT 3apapiid
TabCUpPUHU OapTapad OSTHIN, TPHAHTYISALUS Ba
HOJIMTOHOMETPUSL TApMOKJIAPHUHI  aHUKJIUTUHU

OIIMPHUIT YUYYH WIOXH Oopwya, WiIMAa Ba HILIA0
YUKApHUIIAa OUpUHIH Ba3uda 0yaud Typau.

Karra Mukécmarm xapuTanam, TeoJe3Hs
acociapu Ba, aWHUKCa, Oypyak VYIIYOBIApHHUHT
aHWKJINTH OwiaH OOFIMK Oapda TajgabiapHH
KyHu0, acocaH T€0/Ie3UK aCOCHH KYPHII YIyH SHTH
TAIIKWJ STWITaH Ba JTWIAAWIaH CHUCTEMallapHU
KaiiTa KypuO YMKHUIITa MaxOyp KWIagu Ba YHHU
SHIMYa €YMMUHY UIIIa0 YUKHUILTa AabBaT 3TAIH.

Acocuil Teolie3uK TaAKUKOTHUHT SIHTH TH3UMH
yuOypyakyiiap Ba MOJHUTOHOMETPUS TOMOHJIApPU-
HUHT Y3yHJIMTHHHM KUCKAapTUPAAH, YyHKH y HyKTa-
JapHUHT aTtpoduaarn XaBo arMochepacuHUHT
3uwIMrd OwnaH Oornmuk Oynamau. By xomar, ¥3
HaBOaTHWga, KYpWIl HYPUHWHT Tacaiummra, ep
CHUPTH yCTHJA Y3rapuiliura onud Kelaau, YyHKH
HyKTa Opacujaru KypUHUII TYFPHUIAH-TYFPU
ePHUHI YCTKM KamiaMu arpoduaa y3rapanu.
Hatmxkana, 6W3 BH3Wp HYKTaCMHH KYpPUHUIIMHA
EMOHJIAIITaHUra TYBOX Oymamu3. AWHM mnaitna
Oypyak YITYOBIAPHHWUHT aHUKJIMTHHU OIIHPHUILIHH
Taxa® KWIaguraH Xonatga  arMocdepaHWHT
TAbCUPH YM3MK Ba Oypyak Yymdaml aHUKJIATHHU
nacaiitupaau. Iy Hykram HazapjaH, axap
MOJIMTOHOMETPUSCHA TOPU30HTAN Oypuakiap Ba
YM3UKJIN YIYaliap aHUKIMTHHN Cakjiad KOoJWIIra
pepakIUsIHUHT Tabcupu MyamMmo TyFaupaau. Ly
cabab maxap nonuronomerpusicuauar I, V-
cuH(Iaru yiauam HaTwXKajlapura TabCHP 3TYBUH
TallKH MYyXUT pedpakuusichHu Oaprtapad Ku-
JUIITHYA STHTHYa YCYJIMHHU TOMHII YCTUAA TAAKHUKOT
VYTKa3MUI Macanacy Typaiu.

Illy Oumman Owpra, coOWK COBETIap Mamilaka-
TH/Ia Ba XOPW)KUH JaBiariapjia TpPUaHTYIISIINs-
HuHT | Ba 2 cuH(U OmnaH OOFMUK OyiraH Ymdamn
WIJapd Ba YHTa TabCUpP OTYBUM pedpakius
myammornapu ounan (Crpyse, @umep, dopcrep,
UpucrtuaHces, Kykkamexw, PabunoBuy,
MenepsKoB)aap MyFyJIaHUIITaH.

TagkukoTun, Ay3aH TaMOHUJAH SIXIIWA YilTaH-
raH Ba CHHYKOBIMK OWIaH wWnuiad YHWKWIraH
Takpubanap OupuHYM HaBOaTAa IOKOpH Touda-
Jard TpuaHrymsauusgarn €H Tapad pedpakmus
MacallacHHU aHWKJIAIITHPHUINTA KapaTwiarad. Y
Ky€Il HypJiapd TOMOHHMIAH HCHUTHJIAJAWTaH OUHO-
nap Oyina® Kypui Hypiap TpacCaCMHUHI OyTyH
Y3yHJIUK OVita0 y3aTWIMINM YHAArd OTHJIHILI
HaTIWXacuaa Kenud uvukKamuraH Oypuakiapaaru
XaTOJHUKIIAP XaKuIa Xeu Hapca JAeMaraH.

Maxap twrapoutHga pedpakiusHA — TaJIKHK
Kwinii, ypraaum Ownan O6orimk Oymran Coxo-
OaHUHT WIUIapU JKyJa KUCKa (ONTH coaT) Mynd-
JaTiau Taxpubara acociaHraH Ba yHAa OMp KaTop
Kamumvkinap kysarwirad. UlyHpai skan, maxap
MOJIMTOHOMETPHUSCHIA XaJIU-Xalurada pedpaxuus-
HUHT TEOAE3MK YIYall HaTWXajlapura TabCUPH
Macajiajiapy ypraHujiMaras.
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Acnuna, OKOpuAa KEITUPWITaH CaBOJHHUHT
eunmunu etapiau sMmaciuruan C.H. Mapuenko
V3UHMHT TIOJMTOHOMETPUSl JeBOpHIa Oenruiap
VpHaTHII TH3UMHUAA TaAKUK Kuiaub, Oy XonaT
TYFpUcCHIa, alHHMKCA KYpUIl HYPUHUHI CHUHULIN
€KM TN XaKuaa Oup oFu3 Cy3 alToIMaciIuru
KaHZaWaup TYHIMHApCU3 TabcHp OOp 3KaHWHH
tapkuanarad. Ly 6unan Oupra, maxap Ky4amapu
Oyiina® uy3wiaraH MIOJIMTOHOMETPHS WyIUIapH,
OMHOJIAPHUHT AeBOpIapuaary Oenruinapra sKuHIa-
nragy Ba Oy XoJaT ropu30HTa] Oypyakiap yiryari-
Ja XABOHMHI CHHMIIM, OY3WIMILIUHHU CE3WJIapIH
Japaxkaja SKaHU TYFpUCHJIA XyJlocara KeJlu.

bab3una reomesus unMm anupa 1, 2 cund
TPUAHTYJSLMSICHAA B ITOJUTOHOMETPHUSHUHT IacT
cuHbmapuaa pedpakiusl TabCHUPH MEXaHU3HMH-
HUHT acocllaHMaraljmru cabad ned Kypcaruiany.
Pedpakuusauar Teome3wk Oypuak Ba UH3HUK
Yilqam HaTwkajapura TabCUPU MOJUTOHOMETpPHUS-
HUHT KyHU cHHQIapUIard KypcaTruijiapura onuo
KENUIIY alTUIIaau.

Illyara xapamaii, OyHIal#i MeXaHWK aJMalllH-
HUIITHUHT ~ ACOCCH3IIUTH, TOJUTOHOMETPHSHHUHT
VUMHYM Ba TYpTUHUM cuHpuapna Ep cuptu
atpoduaa KYpHIl HYypUHHHT Tpacca Oyiimad
Oamanmmuru 3 Ba 4 CHH(] TpHAHTYIANUS Ba
MOJIMTOHOMETpHsicUTra Kaparanna 1 Ba 2-cundiap-
HUHT TPUAHTYJALUSICH Ba MOJIMTOHOMETPHUSICHIAH
Ce3WIapiIM Japakaia KaM SKaHU TabKUJIaHA M.

AWHHKCA, TOPHU3OHTAI OypYakjIapHH YiTJarl
aHUKJIMTH Oyiinva alitunranaa €H tapad ped-
PaKUMACHHUHT TabCUPH MOJUTOHOMETPUSHUHT
nact cuH¢apuga ce3wapiad OYIWIIN TabKHUI-
naHanawm [5].

Bynnaii ¢pukpra Kyitnnarunap cababu 0ynamm:

a) TIOJIMTOHOMETPHS oJaTaa TEKHCIMKIAA, EIHK
MaioHAa, SBHU XaBO Xapopard (3UWIMIH) Ba
UIYHUHTZIEK EPYFIMK HYPUHWUHT CHHUIIH — XaBO
aTMOC(epacCUHUHI TACTKM KHUCMH, 1,5M Traga
Oynran OamaHAIWTH TYCUKIW >KOWIApHIIa XaBo
XapOpaTUHUHT KyWIM TabCHp IIapouTiIapra
puBoxiaHaau. AliHukca 3 Ba 4 cuH]p jgana
MOJIMTOHOMETPUSICH  Ba maxap — MOJIMTOHO-
Merpusicuaa EpyFIIMK HYPUHUHT ""Tycuxap
yctuaa 3Mmac, Oalku TYCHKIap opacuaa'Th
XO0JaTura TabCHUPUHM AallOXUIa aWTHII Kepak.
TpuaHrynsiuug ofaTia KeHr KYJIaHWIHO, acocaH
OYMK, KECHUIaJUraH €Ku SpuM €MUK Kouapna,

spHU Oapya y30KIWKIard €KW YHUHT Oup
Oymarmma Ky3ra KYpWHAOWTaH IIapoWTiIapAa
Epyriuk  Hypu aTMoc(epaHMHI [aCTKH 03a

KUCMHJIaH YTaju.

0) TOJUTOHOMETPHUSAAA a3UMYTHUHI Y3aTHIIHII
XOTOJIUTY TPUAHTYJISAIUSIard XaTOJUKra HUCOaTaH
takpuOan 1,3 6apobap karTa Oyiran KuiiMaTiapaa
amanra ommwupuiaau [3].

B) IlomMTOHOMETPUSHUHT TIacT CcHHGIapuIa

gm3nK y3ymmrd 0,5-1 kM ra TeHr OyniraHma
KWYHK, KyWId aHuK udomaraHagurad pedpakius
MaiitoHaapu OyTYH HOJIMIOHOMETpUS Wymmapuia
VII4aHTaH Teo/le3uK HaTwmxajaapra pedpakuusHUHT
TabCUPHU KyWIH OYITUO MOIMTOHOMETPHS WY IIMHUHT
O6ap3u Oup #yHanmumuiapHWHr OWp Tapadrama
STWIMIIM Ky3aTWJIaW Ba y MIy >XOWAAa KWUYHK
pedpakpion MaigoHHU Tamkwn Staan. Llynmai
KO pedpakius MaigoHN TabCHPH IOJIUTOHO-
METpHs HYTMHUHT NacT cuH(pIapuaa Kuimariap, |
Ba 2 CHH(] TMOJUTOHOMETPHUACUAArH pedparius
MaiJIOHU KypcaTruuapura XyJa siKuH KeJlaau.

Ba HuxosT, sfHa OMp MyXUM axamHsATra sra
Oynran cababHU KeNTHPaMU3.

[Ipod. A.C.YeboTapeBHHHT KATOOWAA IIyH/IAMN
&3amu: "JXKoilHM noHuxamanmaa MOJIUTOHMETPUS
OupvHYM HaBOAaTJa TETHIUIM COXa YYyH OHT
MYXHUM OYJraH MabiIyM Oup XyOyZHUHI I'€OAE3HMK
ACOCHMHM TabMUHJIAIIN KEPAKIMTHHU €AJa TYTHII
3apyp. byHra MyBOQUK, NOJMTOHOMETPUSHH
V3UHM TOJUIOHOMETPHS WMYIMHU  KyJNalJIuru
XucoOra ONHMHTaH Xonjga ETKU3nWiIann.y OWpUHYA
HaBOata acocuii Mymap Oyinald, yJaapHUHT aTpo-
¢duna Ba nap€ Kuprokyiapu O0yinad érkusmnaay... "

[llyara ¥yxmam Xymocamap COOHWK COBETIap
naenatuga  O.H.Kpacosckuid, B.B./lanuios,
N.C.Ilannyn, H.A.Ypmae, P.M.Tapraunnckuii,
B.M.Tanyctsak, A/J1.Ocrposckuii, H.B.Skoines,
JI.C.YOHOWmEBNapHUHT HIUIApUAA, XOPWXKAA 3ca
B.A. Crpyse, X.)K.Matrxuac, B.MopnanmapHusr
KaTTa WIMHUH TaJKUKOTJIapHia KENTHPHITaH.

V36exucTona pedpakiusHi reoe3nK Oypuax
Viqam HaTwKanapura TabCUPH Ba YHH XucoOra
omuimHU pecryonukamus onumiapu A.C.CyroHOB
Ba T.M.AOxymnaesnap [2] wiMuii U3 TaHANILIAPHIA
VpraHuimrad xamjaa  yJap MabJIyM Japaxazna
WKOOMH HaTwkamapra ospuinvirad. Yer smna,
xycycan, Kymma Illratnapga mnoauroHomeTpus
WYIIapuHu, TeMHUp WY penbciapu OVitnad KeHr
KYJUIlaHWITaH Ba YHIAa Yi4Yall HaTWXalapura
KaHIaiaup  TyIIMHApCU3  XaTOJNUK  TabCHUPHU
Oopaurn  aditunagu. Llynra yxmam ¢ukpnap
COOHMK COBETJIap MaMJIaKaTH TeOoe3MsICUra acoc
conran onumiap @.H.Kpacosckuit Ba B.B.J/lanu-
JIOBJIAPHUHT UILJIApUJIA XaM TaKuAJIaHaau [6].

ynnait KuauO, MOJIMTOHOMETPHS WUYIU Y4yH
Japénap, MarucTpajg Wyuiap Ba TeMUp HyImap
OY1imad MamFyaoTIap ONaTHHIND.

Ilynpait »SKkaH [maxap MIApOMTHAA YHHHT
KyJajmapuga  YU3WKIM ~ HWHOIOOTHap  Oyiiinad
ETKU3WIAETTaH  [OJMTOHOMETPUS MM Te0e3UK
acoc fApaTUIl YCYNH SKKOJ OYHK, Xyla MYyXHUM
JKOWAa monMroHoMeTpusira teruunin oynaam. Ly
Owran OWp BakTma, mapémap, MarucTpan Hymiap,
TemMup HWyiap, 1axap Kydalapd — KHYHK
pedpakoH MaiIOHHU TaIIKWI Kuiaad, Oy sca
Oyp4ak Ba 4YM3MK YIYallJapHUHI aHUKJIUTUHU
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macapummra onu0 KeNMWmud MyMKHH. By aca
HaBOaTHIa  KyTHWJIMaraH CHUCTEMaTHK  XaTo
XHCOOTaHAIH.

leomesuk ynuanutap HypukHOMacu Oyiiuua,
MacmrTabu 1: 5000, 1: 2000 mmk Tomorpaduk
cbhEMKanap-3apypuii  Ba  Kepakid  XoJUlapAaa
NOJUTOHOMETPUSHUHT  YHM3HKJIM  HHUCOMHNHK
xatocu 1:25000 man opTtuk Oynmaranma, 4-cuH®
TPUAHTYJSIMACHHY  aJMAIITHPHUIIHM  Ha3apha
TyTaad, JIEKMH Xed KaHaalh HUCOMid oroxJjaH-
TUPULICU3 IIOJIMTOHOMETPUS HyJIWaru yigari-
Japra TabCUpU lo3ara Kejlaau, yica €H Tapad
pebpaknusacu  Oynagu. Iy sxoiiga, roxopuaa
KypcaTuO YTHITaH MIapoWTiapAa OypyakIapHUHT
pedpakiuss  TabcUpUAAa  UM3MKIM  Y3TapHIIH
YM3UKJIM KUAMAaTHUHT XaTO YEKHIAH KaTTapoK
y3rapuIimra 010 KeIHUId MyMKHH.

HapxakukaT,  4y3wiraH TEHI  TaMOHIIHU
MOJIMTOHOMETPUK Ky N TaMOHIAaH S Y3yHIUK
Oomwian A a C MaxkaMJaHTaH IyHKTJIAp OopacHja
érkaswiran (pacm -1). ®@apa3 KuIailIMK, TEHTJIUK
Ba Oup Tapadaama, MMOJUTOHOMETPHS HYTUHUHT
Oapua WyHanMOUIApD YYyH SpUM  pedpakius
Oypuaru Oy3HIIHIIH J.

Uusmaman kypamu3kd Oy Xonar yayH Oypyax
XaTOJWTHU TYMHK pedpakiys Oypdarura ¢ TeHT.

k
o

1-pacm. ITonuronomerpus ynu aedopmarnuscugaru
Bypuakiap cuctemMaTuk XaToJapu

n

=

o N

12

1

A
N
=8

N

Tymuk pedpakinus Oyp4yarm ¢ TabCHpHIA
oxupru Hykra (N+1l) iynm OupuHunM Oypduaru
KYHJIQIaHT CHJDKUII ¢ HA KOOYJ KHJIaIu.

Iy >xoiina, TYFpUAAH-TYFPU YUN3MaJIaH:

u=Sn- T (D
Amnajoru,
"
ny=S-m-1 (2)
"
u, = S- ? . (3)
(1.1), (1.2), ....... (1.3) nudonanapunu xamnab Ba
Sn = L (um3uK y3yHJIWTHM) HH XucoOra oiwmo,
YMYMHHA KYHJAJIAHT CUJDKUILTA 3Ta OyIamus.
= c n+1 L )
0 2 '

HucOuit xaronukra #ynm kyiub, Kyhugaru

ndoIaHu OJaMHM3.

u_ c n+1 c
L ¢ 2 )

®opmyna (1.5) myxumuuruaun xmcobra oiuo,
Kyluaru4ia xysocara Kenauk. [4].

Huempyxyusaoa tiyn gytuuwu 6yuuva L =10 xwm,

S=500 wm;y3 naBOatuma, n =20 ra Tenr. IllyHna
o =1 6ynca
u_ 1 6
L 20000 ©
Oynranma
P u_ 1 ;
7 =% 1720000 7
by =xomar kypcatu® TypuOOUKH MyHTa3am
Oypuakiap Xarocu,laxap IOJUTOHOMETPUSICU

Hynuna Oy MyMKHH 3Mac.

by xomamiapHUHI XamMmacu HIyOxacus Imaxap
noJauroHoMmerpusicuga €1 tapad pedpaxuuscuHA
VpraHuIIHy Tanad STaau.

bomka TamoHman aca €H Tapad pedpakums-
CHHHU VpraHUITaH Oup KaTop, MyauTu(IapHUHT
WIUIAPUHUA YPraHWIMK, Oy CaBOJHUHI Ha3apui
JKUXATIaH SXIIY YpraHwIMarallIuriHu KypcaTanu
[2]. Adcycku, ymapHmHT Xed Oupu amanjia
KYJUJTaHWIMara, acOoCHHCH, KYpHUII TpyOacuHH
BU3Up HyKTacura WyHalITHpraH BakKIIa, XaBo
atMoc(epacua HYpHUHT HYHaIWII Tpaccacunia,
XaBOAAaru METEOPOJIOTHK XYCYCHUSTIapUHH
aHUKJIall UMKOHUATIApPUHHU TOMHIIA0IMAaraH.

[ynnaii kumub, Gapya Teoe3nK YiJarl HaTH-
JKaJlapura, SbHHM IIaxap MOJIUTOHOMETpHUsICHIArd
Viganuiapra pepakiusHA TabCHUPUHU YpPTraHUII-

HUHT  Ha3apuil Ba JKCIIEPUMEHTa] TOMOHJIAPH
V¥pracuaa dhapk MaBxya OyiraH.

IlyHuHr yYyH [OKOpMJa  Kaha  Kuiuh
yTuiarannapra  MyBopuWK, Ou3z €H  Tabpad

peQpakIMsICHHUHT TOPU30HTaN Oyp4ak Ba YM3HUK
Viqam aHUKJIMTATa TabCHPH MacajlaCHHU Jaja
Taxpuba Mainonnaa, Kapim maxpuna, Xymnoi3on
XyAyanaa €TKU3WITAaH IOJUTOHOMETpUs Hynuiaa
Oaxapub TymjuaHraH MaTepuaulap — acocuia
Vpranu0 4K TaTKUK KAJIIHK.

bynunr yuyn Owmsra 'AT sbHH, Teoax0opoT
TU3UMIIapUHaH Qoigananui 3apyp Oynaau.

I'AT Oy 5nekTpoH XHcoONalml TeXHUKaIapH
acocu/ia sipaTHiIanuTal aTpod-MyXuT TYFPHCHIATH
MaBXyZI Kyl KHPpaId MabIyMOTIap MaxMy-
acumup [2]. AT uHCOH XyKanuk (aoNusTHHUHT
TypAW Karjamyiapuaa MaBXya OynraH Mabiy-
MoTiapzaaH QoiinanaHum yayH KyJlail KYypUHHUIIAA
TakauM HTuira mymwkamwianrad. [ATHu acocuit
pUBOXKIaHHUII OOCKUYM CYHITH 7-8 Wmira TYrpu
kenaau. byHra cab®a0 reorpaduk MabIyMOTIAp
HeTM3uAarn Oapua uWOIIap KapaCHUHH aBTO-
MaTjalral Tap3fa JOWMXANAIIHUHT TEXHOJOTHK
Ba FOSIBUM JKUXATAAH TALIKWI 3TWITaHIUTUIUD.
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I'ATHr wnora® YUKWOTHUHT aCOCHA Makcain-
3aMOHaBUI  Tamabmapra Tyma kaBoO  Oepa
oNlaJMraH TH3UMJIApHH  fApaTUIIgaH  uOopar.
l'eopesux tankukotinap yuyn ['AT-texmomno-
rusutapu Oy MakamMManl Wyn- HYpUK KypcaTyBud
BOCHTAmup. Y WIIHWHT CaMapaJopiurdHu Oup
Heua Oop omupaau. AT maBxya axOopoTiapaan
BOKEa Ba XOJHcaliap XOWWHU aKC JTraH XOJa,
KHITM OHTHIA SIKKOJI TacaBBYPHM HaMOEH KHia
OJIa/INTaH SIHTH FOSUTADHUHT MaXCyIHIHP.

I'AT Typau ma3MmyHIard Ba TapKoOK axOoport-
JapHU OMp THU3UMra OWpIATHpand, reorpaduk
MabJIYMOTIAPHU TaXJIWJI KWINII YYYH KEIUIIWITaH
TU3UMHHU sipaTaad. Typau KYypUHUIIAArTH (aosusT
Ba MaHOAJapHMW TYIIWHUII, OOIIKAPUII KaHJAIHK
nmon3ap6 6ynmacun, yHaa I'ATHuHT ¥3apo anokacu
TabMUHJIIaHMaca, Oy Macala Xxal JSTHIMacqaH
JoN3apOIuruya Koiaub KeTauu.

bu3 nnmuil nmmnmusga Kymiaérran «Panoramay
- JacTypu OJEKTpoH xucoOmam  TaxpuoOa
MaliJJOHUHU IUIAHWHM SIPATHUII Ba TaxXpup YYyH
BOCHTaNM OynraH yHHBepcal TeonHGOpPMAIOH
Tm3uManp. Yuaaru 3D mojaemiap Kypuiiaa, YirdoB
Ba XHCOO-KMTOONapAa, TypiH OlepanusuiapuHu
amMaJra OIIUPHUIIIA, PACTEP MabIYMOTIApHU KalTa

WIIAIA,  pPaCMUNNAIITUPUINAA  LIYHUHIZEK
MabIyMoOTIap 0a3zacH BOCHUTaJlapuHH Taiéprnamiaa
KYJI KEeJIJIU.

by nmacTypuii TabMHHOT, T€OJAE3Us KUCMH
Oyokuaa, Maxap MOJUTOHOMETPUACH WYINHU
KypHulIl HIIT q)aOJ'H/I}ITI/II[a TalIKKWJIOTIIap TOMOHHJAH
Jyd KeJIMHraH MyaMMoJiap Xajl KWJINII UMKOHUHU
oepau.

Bynap épmammna Ou3 Taxkpuba MaiioHUIA
Ky#uara xysaocanapra SpUIIiK:

1) Vprauwmran mapoutaa xaBo armocdepa-
CHHU YJIYaHTaH METEOPOJIOTHK MabJIyMOTIIAp
acocH/Ia TapKaJIHIl KOHYHUSITIIAPUHH, pePPaKIIMOH
MaiJIOH XOCHJI KHJIYBYM MHUKPOKJIMMATHHH Ypra-
HULI UMKOHUSITUHU YPHATIUK:

2) Ky naBoMmpa, yHMHT HCCHK Ba KYypYyK
WKJIUM IIapOWTHAAa TOPH30HTAN OypUak Ba YH3HK
Vmyam  HaTwkanapura €H  Tapad pedpakums-
CUHUHI Tabcupu Oy3wnmmuHu Kaprmu maxap
IApOUTHAA, KYyHHUHI Xap MKKH COATIWK WHTEP-
BaJlja Ba TYpJM HMKIUM LIAPOUTHIA YPHATHIWLIN
MYMKUHIUTUHU KIIPCATAUK:

3) Jlamaga aHWKJIaHTaH METEOPOJIOTHK 3JIe-
MeHTIIapaaH ¢oiiganannd, Ty3aTMaigap XHuco0-
JIaHUO TOJIMTOHOMETpPHSZIa OKAPHUITAH TCOIC3UK
Vymuam Hatwkanapra €H Tabpad pedpakimscu
Y9yH KYJIaHWINO, HAaTWKajdapra KAPUTHO aHWK-
JIMK SAXIIWIA UMKOHUHU TOIJIHK:

4) TlonuroHOMETPUK TAPMOKJIAPHUHT aHUK-
JINTUHA AXIIWJAIl YYyH TallKd MYXUT TabCUP-
jJapra Kapliy KypalluIIHM SHIM4a €YHMUIa
JPUILLINK.
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EVALUATION OF VEGETATION INDICES DERIVED FROM LANDSAT ETM+ FOR
MONITORING GRAZING IMPACT ON SEMI-DESERT RANGELANDS

Abdurahmanov I.1., Bobojonov A.R., Mamatkulov Z.J.
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Tashkent, Uzbekistan.
ilhom.isakovich@gmail.com, zohid3095@gmail.com

Abstract: This research aimed to assess vegetation status via remote sensing techniques using various vegetation
indices in semi-desert and desert environments. The feasibility of applying such techniques is tested for assessing
grazing impact in study area. The main objective of the research was creating a map shows the territory of rangeland
degradation levels in study area for the three years of 2011, 2013 and 2015. Two common vegetation indices
(NDVI, SAVI) were derived from Landsat Surface Reflectance (LSR) imagery. Vegetation Indices results were
correlated to the field geobotanical monitoring results and appropriate values were defined for four degradation
levels (weak, average, strong, very strong). Those values were applied for three years to define a degradation level

in order to monitor grazing impact in the study area.

Keywords: rangeland, remote sensing, vegetation indices, NDVI, SAVI, landsat
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Annotatsiya: Mazkur tadgigot yarim cho'l va cho'l mintagasida o'simliklar holatini turli o'simlik indekslaridan
foydalanib, masofadan zondlash usullari orgali baholashga garatilgan. Bunday usularni qo'llash imkoniyati tadgigot
obyektida chorva mollarini boqish ta’sini baholash uchun sinab ko’rildi. Tadqiqotning asosiy magsadi — 2011, 2013
hamda 2015 vyillarda tadgiqot obyektining degradatsiya darajasini ko’rsatuvchi kartalarni yaratishdan iborat Landsat
Surface Reflectance (LSR) suratlari yordamida ikki xil o'simlik indekslari (NDVI va SAVI) hosil gilindi. O'simlik
indekslari natijalari va dala geobotanik monitoring natijalari o’rtasidagi bog’liqlik asosida to'rt xil yaylov
degradatsiya darajalari (kuchsiz, o'rtacha, kuchli, juda kuchli) uchun tegishli o'simlik indekslari giymatlari aniglandi.
Mazkur giymatlar uch yil davomida tadqiqot obyektida chorva mollari boqilishi ta’sini monitoring qilish magsadida
yaylovlar degradatsiyasi darajasini aniqlash uchun qo’llanildi.

Kalit so’zlar: yaylov, masofadan zondlash, vegetatsiya indekslari, NDVI, SAVI, landsat

AHHOTaUMA: DTO HCCIEIOBAaHUE HANPaBICHO HAa OLEHKY COCTOSHUS PACTUTEIBHOCTH C MOMOIIBI0 METOJOB
JTUCTAHIIMOHHOTO 30HIMPOBAHUS C WCIOJIB30BAHHUEM DPA3JIMYHBIX HHICKCOB PACTUTEIBHOCTH B TONYIYCTHIHE U
MYCTBIHHBIX YCIOBUSAX. BO3MOXXHOCTR NMPUMEHEHHS TaKHX METOIOB TECTHPYETCS IJIS OICHKH BIMSHUS BHIIIaca B
obmactu uccienoBanus. OCHOBHOM ILIENBIO UCCIIEAOBAHMA OBLIO CO3/IaHME KapThl IIOKA3bIBAET TEPPUTOPHIO YPOBHEH
JeTpajaliy MMacTouml B mcciemyemMoit obmactu 3a Tpu roma 2011, 2013 u 2015 rr. /[Ba OOBIYHBIX HWHAEKCOB
pacturensHoctn (NDVI u SAVI) 6butn monmyuyenst w3 Landsat Surface Reflectance (LSR) wuzoOpaxenwuii.
PacturenpHOCTE WMHAEKCH pe3ynbTaThl OBUIM COIOCTABICHBI C pPE3YJBTATAMU TMOJEBBIX T'€OOOTAaHHMYECKUX K
MOHHUTOPHHTY W COOTBETCTBYIOIIME 3HAUYCHMsI OBbLIM OIpeaeNieHbl I YeThIpeX YpPOBHEW aerpamauuu (crabas,
cpez[Haﬂ, CHJIbHasA, OYCHb CI/IJ'II)HaH). 3TI/I 3HAYCHUSA 6bIJ'II/I HpI/IMeHeHLI B TCUCHHC Tpex JICT JIs1 onpeﬂeneHI/m ypOBHH
JIeTpajalliy B IIEISIX MOHUTOPHHIA BO3ACHCTBHSI BBITIACA B HCCIICAYEMON 00JIaCTH.

KawueBble cjioBa: mactowuia, TUCTAHIIMOHHOE 30HIUPOBAHHUE, MOKaszaTenu pactureibHoctd, NDVI, SAVI,

landsat

Introduction

Nowadays the total land area of Uzbekistan is
44896.9 thousand hectares, hayfields and pastures
21102.5 thousand hectares, which is 47.04 percent
of the total land area [1].

The livestock sector is one of dynamically
developing agricultural sectors of Uzbekistan,
accounting for 46.8%1 of the gross national
agricultural output [2]. The bulk of livestock
output is produced by small household (dehkan)
farms with an average size of 0.15 hectares (ha),
which is the key specific feature of the sector.
Livestock production in dehkan farms plays a
significant social role, because it is the important
source of income and food for rural families [3].

There are 12414.7 thousand cattle, 20680.5
thousand sheep and goats in Uzbekistan [2]. Based
on this, we can see that 0.64 hectares of hayfields
and pastures correspond to each livestock.

According to statutory regulations, it is
indicated that one livestock must be coincided with
1 ha of pasture in extensive technologies. The
number of livestock increased, but the pasture
lands decreased by 11.6 %, from 1990 till 2012 [4].

To stimulate grazing of flocks in remote
rangelands rather than nearby villages it is
suggested to establish a pasture fund to be
supported from land leasing payments as well as
income from environmental services such as
carbon sequestration [5,6].

The vegetation changes of semi-desert and
desert landscapes are temporally and spatially
heterogeneous. Traditional field-based monitoring
methods have failed to sample adequately in time
and space in order to capture this heterogeneity and

thus lack the spatial extent and the long-term
continuous time-series of data necessary to detect
anomalous dynamics in landscape behaviour [7].

Efficient use of pasture resources, reclamation
and environmental problems should be solved by
using advanced technology and efficient methods
is one of the most important issues.

Fortunately, scientists around the world started
long ago to look at the problem of land degradation
and have developed assessment and monitoring
methods. Therefore, assessment methods have
been developed to determine the status of the land,
extent and impact of land degradation and to help
designing  possible  conservation  activities.
Accurate and relevant assessment methods of land
degradation in drylands with a flexible scale
combining socio-economic, institutional, and
biophysical aspects and driving forces are needed
to plan actions and investments to reverse land
degradation, improve socio-economic livelihoods,
and conserve dryland ecosystems and its unique
biological diversity [8].

Remote sensing offers unique opportunities to
monitor grazing landscape processes, reflected in a
large number of studies on land use/land cover
change [9,10]. Its techniques have long been
applied for the quantitative and qualitative
evaluation of vegetation in semiarid ecosystems.
Visible and near-infrared (NIR) multispectral
images are the most useful data to examine
vegetation patterns and corresponding ecological
processes at regional and global scales. Vegetation
indices (VI) [11] derived from remotely sensed
data have frequently been proposed as a method
for predicting green biomass.
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The use of remote sensing in assessing and
monitoring of vegetation, erosion and land
degradation  under different  environmental
conditions is reported by many researchers. As can
be seen from the above studies that use remote
sensing, the methods can be quite beneficial. These
examples show that integration of remote sensing
with land degradation assessment gives useful
results. A remote sensing tool has been available
for more than 30 years [12]. Remote sensing is
recommended by many users because of its broad
areal coverage, repeatability, and cost and time
effectiveness. It has the greatest comparative
advantage when the scale is small because it can
provide data for a large area at one time.
Therefore, it is, in principle, an ideal methodology
for regional or global degradation assessments
[13].

In remote sensing applications VIs play a
significant role for qualitatively and quantitatively
evaluating vegetation cover by contrasting intense
chlorophyll pigment absorption in the red against
the high reflectivity of plant materials in the NIR
[14]. Studies on the use of remote sensing for
assessing the impact of livestock grazing on
vegetation cover and land degradation in arid and
semi-arid areas are numerous [15,16,17,18,19,20].
In our research we apply and evaluate well-used
ViIs from satellite data for detecting grazing
impacts in a semi-desert and desert environment,
and compare it with ground measurements of
vegetation.

The main problem with the method is that the
data should not be used as such alone but should be
accompanied by adequate ground data in order to
obtain reliable estimates. This is one of the reasons
why remote sensing is most often used for
degradation assessments of relatively small areas.
Experienced and knowledgeable people are
required to interpret the data and run the software
[13].

Materials and methods

The research area (1480 km?) comprehends the
territory of the shirkats “Bogdon”, “Orolov”,
“Mustakillik”, “Narvon” the forest agency in
Forish district. It consists of different ecosystems,
including a plain with steppe and semi desert
vegetation (about 20-30 kilometres broad), where
four villages and about 30 shirkat farms are
situated, the foothills of the mountains with mainly
steppe vegetation, where about 25 villages are
situated along the mountain streams and the
Nuratau mountain range in the South, mostly under
the administration of the forest agency [21].

In this research Landsat ETM+ Surface
Reflectance imageries, which represent the wet
season (May-June) of 2010 for correlating to the

field monitoring results, and dry season (August—
September) of the three years of 2011, 2013 and
2015 for applying correlation results, were used.
The list of used Landsat images is given in Table 1
below.

Table 1. Landsat Images used in the research

d _andsat Scene|Sensor Spacecraft |Date
Identifier Identifier |acquir
ed

LE71550322010148PF ETM SLC_ O LANDSAT 28 05-
500
LE71550322011247PF ETM ' SLC_ O LANDSAT o4 09-
' S00 FF 7 11
LE71550322013252S ETM_SLC_O LANDSAT 09-09-
G100 FF 7 13
7 LE71550322015258N ETM_SLC_O LANDSAT 15-09-
H PAO1 FF 7 15

Surface reflectance is the fraction of incoming
solar radiation that is reflected from Earth's
surface. Retrieved from satellite images by
correcting for atmospheric effects, surface
reflectance images approximate what would be
measured by a sensor held just above the Earth's
surface, without any effects from the atmosphere
or illumination and viewing geometry. Surface
reflectance is the most basic remotely sensed
surface parameter in the solar reflective
wavelengths (i.e., visible and infrared), providing
the primary input for essentially all higher-level
surface  geophysical  parameters, including
vegetation indices, land cover, and land cover
change etc. Because removing atmospheric effects
increases the comparability between images of
Earth's surface taken at different times, surface
reflectance is also used to detect and monitor
changes on the Earth's surface [22].

Many different methods exist for reducing
background influence on VIs. We selected and
compared two VIs that characterise the vegetation
cover.

Normalized Difference Vegetation Index
(NDVI), where [23]:
NDV|:M (1)
(NIR+R)
SAVI was specifically developed and is

recommended for arid environments to reduce soil
background effects on the vegetation signal and is
calculated as:
SAV] = (NIR-RED)
(NIR+RED+L)
The L is an adjustment factor which varies from
0-1 in accordance with soil background conditions.
The recommended L factor of 0.5 was used for all
images [24].
We used field geobotanical monitoring (figure
1) results which show 4 degradation levels (weak,
average, strong and very strong) in 45 sample

*(1+L) )
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points within the study area for the year 2010.
They were defined by using the traditional method
of routing geobotanical research methods and
laboratory deciphering the Landsat satellite
images. For study of seasonal dynamics of forage
on pasture reference sites laid transects 10 m?
areas, which were carried out mowing and
determined biomass of forage plants. Types of
rangeland pastures were allocated according to the
scheme of typology [25].

Figure 1. Geobotanical monitoring processes in the
research area

Weak — vegetation is characterized by full
composition and structure, good life conditions and
normal resumption most species, with weak signs
of deterioration of the vegetation (the appearance
of traces of weed species, a slight decrease in the
abundance of fodder species).

Average (moderate) — noticeable adverse
changes in the composition and structure of
vegetation: growing an abundance of xerophytes,
ephemeras and weedy species, they begin to play
the role of subdominants; reduced abundance of
food plants deteriorates their living condition and
renewal; reduced projective cover.

Strong — the composition and structure of
communities disrupted, changed set dominate and
subdominants (dominated by ephemeral, uneaten,
weed species). Status of fodder plants depression,
renewed weakness. Pastures knocked out, grass is
sparse, low productivity.

Very strong — pastures strongly stamped,
indigenous communities were replaced by
secondary phytocenosis with the dominance of

weed species and ephemeral low
productivity.

NDVI and SAVI methods were applied for the
Landsat ETM+ SR image of 2010, and the mean
value for the 5*5 neighbouring pixels was
calculated for each pixel of the result image of
those methods by using software Erdas Imagine
2014.

The ranges of values for 4 degradation levels
were defined by correlating NDVI and SAVI
values itself and mean values of them to field
geobotanical monitoring results for exact points.

Results and discussion

First of all, we created subset and layer stack
the required bands (1-5 and 7) for all satellite
images to define and show only the territory of the
study area by using AOI (area of interest) method.
Then NDVI and SAVI were calculated within the
unsupervised classification method for the image
of 2010 year. The area was very homogeneous, so
that the mean values of the pixels of the NDVI and
SAVI result images were calculated as well.
Appropriate values for the field monitoring sample
point were derived from the images and those
values correlated with degradation levels (Figure
2).

The results showed the correlation values were
0.259, 0.283, 0.261 and 0.263 for NDVI, NDVI
mean, SAVI, SAVI mean methods respectively.
So, we could decide that NDVI mean values were
correlated with degradation levels better than other
values. That’s why we used those values for
defining the ranges of values related to degradation
levels (Table 2). Those ranges were used for the
time series analysis of the Landsat images of the
years of 2011, 2013 and 2015 in order to show the
degradation level of study area which can help us
to monitor grazing impact.

We obtained 3 new raster layers for NDVI from
Landsat images and other 3 new raster layers for
NDVI mean from NDVI images for the years of
2011, 2013 and 2015 respectively. Those NDVI
mean raster layers were used to classify and show
the degradation level of vegetation. In total 3
images were created for showing grazing land
degradation status which can help us to monitor the
grazing impact in study area (Figure 3).

and very

Table 2. NDVI mean values corresponding to
degradation levels
NDVI
mean

Degradation Degradation

NDVI
mean

value level value level
0.10-0.13  verystrong  0.20-0.25 weak
0.13-0.16 strong 0.25-1.00 | no degradation
0.16-0.20 average
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NDVI mean
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Degradation level

NDVI
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= 0.6 1 ¢ SAVIvalue
Z 04 -
Z 02
w — Jluneiinas
0 - (SAVI
0 5 value)
Degradation level
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5
=< 0,6
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Figure 2. Comparison of NDVI, NDVI mean, SAVI
and SAVI mean using degradation levels

The fig.3 shows that the 2013 have particularly
pronounced numbers of higher NDVI values
(green) than other years and the most of territory
were strongly degraded (red) in 2011. Actually, a

dry season time series of scenes were used because
wet season scenes tend to capture the dynamics of
the more ephemeral components of plant
communities such as annuals. Dry season scenes
are appropriate for this analysis because they are
constrained to the more permanent ground cover.

Legends

[Crock

M barren land

Ml very strong degradation
[ strong degradation

[ average degradation

[ weak degradation

M no degradation

Figure 3. The dry season time series of NDVI images
of the research area (Forish district)

Figure 4. Rangeland ecosystem of Forish district

Conclusion

This research shows that Landsat ETM+ can be
used to delineate vegetation change in ecosystems
threatened by grazing land degradation in semi-
desert and desert environments such as Forish
district (Figure 4).

Vegetation indices derived from remotely
sensed data are capable of estimating vegetation
degradation levels on semi-desert and desert
rangelands.

The methodology used in this research shows
quantitatively that at 30 m spatial resolution both
SAVI and NDVI have comparable performance to
detect vegetation cover in the study area.
Nevertheless, while correlation between the
vegetation indices values and degradation levels,
the NDVI values were better correlated than SAVI
values during our research. SAVI is still correlated
to degradation level of vegetation but with a lower
accuracy than NDVI.
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Hence, it is recommended to use NDVI index to
produce vegetation maps for Forish district.
Finally, this research confirmed the adequacy of
more popular NDVI vegetation index over the
SAVI in desert and semi-desert zones.
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DETERMINING THE SHAPE FACTOR OF AGRICULTURAL PARCELS FOR THE
PURPOSE OF ACCURATE MONITORING

] Katona J.
Obuda University Alba Regia Technical Faculty, Székesfehérvar, Hungary.
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Abstract: The control of agricultural subsidies in the EU is strictly regulated. The satellites provide relevant and
complete free and open data which allows monitoring of all agricultural areas in the Member States. However,
narrow parcels are not suitable for controlling. Areas smaller than 0.3 ha and narrower than 10 meters should be
excluded from monitoring, as recommended by the EU. The present article explains how to determine the shape

factors of parcels for accurate analysis.

Keywords: shape factor, land structure, geoinformatics, agricultural subsidies

Introduction

Monitoring of agricultural subsidies were
traditionally carried out at the place in question.
However, GIS-based analysis of satellite imagery
has allowed remote sensing of support. The goal is
to fully automate the monitoring of all parcels
while reducing the rate of on-the-spot checks.
Member states can voluntarily introduce the new
system, which is going to take 3 years. All
advanced techniques can be used, but Sentinel
satellite imagery is recommended. Sentinel-2 can
be used to separate soil and vegetation, to
determine the characteristics and phenological
status of vegetation, and to delimit non-agricultural
areas. Sentinel-1 can be used successfully to
determine the structure, volume and moisture
content of vegetation and to examine the structure
of the soil. Only aspects that cannot be controlled
by monitoring require classic on-the-spot
verification. Areas smaller than 0.3 ha and
narrower than 10 meters should be excluded from
monitoring, as recommended by the EU. Due to
the fragmented ownership structure in Hungary,
thousands of parcels do not fulfill this condition.
[112]

According to the 2010 land use registry, on the
average [3]:

« the number of land parcels used by a private
person is 4.44 pieces

« the size of land parcels used by a private
person is 9.54 hectares

e the number of land parcels
professional farmers is 39.42 pieces

« the size of land parcels used by professional
farmers is 296.38 hectares

Bipolar land structure can be found in Hungary:
there are either small land holdings or large land
holdings; there are no medium sized agricultural
holdings (See Table I). In the last few years it has
become better and better and more and more farms
over 50 hectares have been made. The rate of large
land holdings belongs to the lowest in the
European Union. With its 3,9 % Hungary is behind
the average of 11 %. Nowadays there are about

used by

3,3 million landowners who have 2 hectare
agricultural field and 1 million acquire incomings
from land renting.

Table 1.The distribution of the farms in Hungary

Number of|Distri- |Area Distri- |Avera-
holdings |bution |(thou- |bution |gearea
(thousands)|(%) sand ha) (%) (ha)
under
10 ha 279,3 785 | 758,9 | 11,7 2,7
t1]2-30 47,1 13,2 | 7979 | 12,3 | 16,9
ﬁg'loo 20,4 57 1064,4 | 16,4 | 52,2
ﬁgo-300 6,8 1,9 1153 17,8 | 169,6
over
300 ha 2,4 0,7 | 2719,3 | 41,8 | 1133
sum- 356 100 | 64935 | 100 | 18,2
total

Hungarian Ministry of Agriculture (2011)

Although Hungary is below the EU average in
terms of average farm size (Figure 1.), screening of
non-controllable parcels may be necessary in other
Member States.
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Figure 1. Average size of non-fragmented land parcels

[4]

Methodology for determining the shape
factor

The size and shape of the parcel also play an
important role in evaluating the land. On the basis
of experience, the shape and size factor influence
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the market value of a parcel by £ 10%. Area is an
objective, well-defined attribute. However, width
is no longer a clear category, as most of the land is
not regular rectangular. A study [5] gives the
following definition of the parcel shape:

Shape factor=(+/area/perimeter)*area®! (1)

Considering the average Hungarian land
structure, both area and form influence the final
score in the equation. This dimensionless number
can be used to filter out parcels that are unsuitable
for monitoring. If the shape factor of a parcel is
less than 0.21, the parcel is 87.6% likely to be
unsuitable for remote sensing monitoring. This
threshold is based on a set of 1000 data series. The
area is between 0.2 and 0.4 hectares, with a trunk
of no width between 7 and 12 meters from the
randomly issued mark.

Table 2.Excerpt from the 1000-pattern dataset.

Index of

Area |Width|Shape|Index of | Index of [Komplex

MNr.
[hectar]| [m] |factor| area width index

shape
factor

Parity

534 0.22 10 0.22

535 0.32 12 0.23

536 0.29 9 0.16

537 0.29 11| 0.22

538 0.37 9] 0.16

539 0.20 7| 0.16

540 0.21 11| 0.25

541 0.22 11| 0.24

542 0.36 7| 0.13

343 0.25 8 0.17

544 0.25 8| 017

545 0.36 11| 0.20

546 0.40 10| 0.18

547 0.23 S 0.20

5438 0.23 9| 0.20

549 0.38 8| 0.15

550 0.36 7| 013

551 0.26 10| 0.21

552] 0.21 10| 0.22

3533 0.24 12| 0.25

554 0.38 10 0.18

555 0.36 12| 0.22

556 0.24 8 0.19

557 0.21 10| 0.22

558 0.30 11| 0.21

559 0.28 10 0.20

=1 =1 e =R =R R e e =R = e =R =R R e =R T R T =R T =R =R
=1 = =1 = = =R e =1 e e e e e L L= = e L= L k=R =R e T k=R I =R )
=1 e =1 = e =1 e [ e T e e e T T =R e T T T L T Tl T LR =R
= =N =N = R =R T R e e T L e e T L =R =R T TR =R TR =R =]
[ el N E=1 T T TR =1 =N T T T N T T =R N TR T =R E= R T TN E=N TR T =]

560 0.30 11| 0.21

If the shape or area is incorrect, the metrics in
the table will have "1". If the area index or the
width index is set to "1", the complex index is also
set to "1". The shape factor index takes on "1" if it
is less than 0.21. The parity between the shape and
the complex index is shown by "Parity". Its
average value after analysis of 25 different datasets
IS 72.44%.

Analysis in the sample area

Hungarian Ministry of Agriculture has merely
provided the data of Mesterszallas for the analysis.
This village is on the Great Hungarian Plain. It is
42.92 km2 and its population is 702 people. 508

land parcels have been involved in the planning.

Mesterszallas

- periphery -

Shape factor
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Figure 2. Shape factor of parcels in the sample area

Shape factors were calculated for all plots of
the sample area (Figure 2.). As a result of the
analysis, 25 of the 508 plots are not suitable for
remote sensing monitoring based on the index.
Therefore 4.92% of the parcels require field
inspections. This is also confirmed by the separate
inspection of the parcels.

Summary

There is a tendency to automatically check
agricultural subsidies based on satellite imagery.
However, not all parcels are capable of remote
sensing control. The objective and fast method of
GIS based shape factor calculation helps decision
making. Based on the results presented in this
paper, the shape factor, which is used to evaluate
parcels, can be used to filter out parcels unsuitable
for remote sensing monitoring.
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Abstract: Data acquisition for geoinformatics cannot be done continuously, but by discrete sampling of the
object or phenomenon. The sampling involves errors on the knowledge of the continuous signal due to the loss of
information in the sampling procedure. In the present study, an analysis of the sampling errors is provided in order
to get a deeper understanding on the limitations pertaining to the discretization. The analysis is than subsequently
performed for a case study, namely for different realizations of the Hungarian Gravimetric Network.

Keywords:data acquisition, sampling error, omission error, commission error

Introduction

Data acquisition for geoinformatics contains
collection of spatially and/or temporally changing
features, which are continuous by nature. No data
acquisition can be done continuously, but by
discrete sampling of the phenomenon.Discrete
sampling often then considered to be uninterrupted
sequences of continuous data, which results in an
underestimation of the actual phenomenon.Details
on sampling theory see [9], [10] and [12].

The sampling by its discrete characteristics
involves errors on the knowledge of the real
continuous phenomenon. Without understanding
the limitations of the discretization, the observed
phenomenon may be interpreted falsely. In the
present study, an analysis of the sampling errors is
delivered.

Note, that in practice the discretization is often
obtained by determining averages over a finite
segment of the data, resulting in aliasing the point-
wise data by the block averaging. The general
theory and its consequences are discussed by [3],
while its application on spatial (2D) data is by [4].
In this study, however, the discretization is
considered to be performed point-wisely.

Methodology

As [3] has discusses, theoretically any signal
can be interpreted as infinite number of periodic
signals as Fourier transformation provides such a
decomposition.

f(6) = X0 Assin(2rfst + ) (1)

Note that in practice no full equivalence of the
original and the Fourier transform signals can be
achieved as the transformation can make use of
only finite numbers of frequencies,and also due to
numerical limitations. Assuming, however, in this
study that the Fourier transform can fully reserve

the information content of the original signal, the
effect of discretization can be discussed by
concentrating on periodic signals.

Figure 1 and Figure 2 display an example of a
periodic signal, which is sampled with a certain
sampling period. Let T refer to the period of the
signal, and AT to the sampling period. If the
sampling period is sufficiently fine, then the signal
can efficiently be approximated by assuming
linearity between two consecutive points. In
practice, for sake of simplicity, such a linearity is
assumed; accordingly, linear interpolation is used
for approximating inner values of the signal, c.f.
dashed line on Figure 1. However, in cases of
obvious inappropriateness of linear interpolation,
more delicate interpolation methods can be
applied, such as cubic spline interpolation on
Figure 2.

Figure 1. Sampled signal is approximated by linear
interpolation.

4

Figure 2. Sampled signal is approximated by spline
interpolation.
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As in case of an ‘appropriately’ sampled signal,
intermediate values are assumed to be determined
with ‘appropriate’ accuracy by linear interpolation,
thus it is used very often, therefore the present
study deals with this issue.

Let’s assume that the periodic signal with a
period of T (equivalently can be described by its
frequency, w = 1/T ) is sampled regularly by a
constant sampling rate, AT = 1/f;, where f; is the
sampling frequency. The dimension of the signal
may range at different scales, even the content of
the signal can be different, e.g. time in seconds,
hours, years, ages or length in mm, m, km, AU.
Therefore, instead of discussing actual reliable
scales and magnitudes, in the present analysis the
periodic function is characterized by its amplitude,
A and frequency, w = 1/T, while the sampling is
defined by the sampling rate, AT =1/f;, or
equivalently by theratio of the frequency of the
signal, w and the observation,f;

=2=2 ).

Xi Xy Xix1

Figure 3.Errors due to sampling a periodic signal and
approximating by linear interpolation

The amplitude, A is set arbitrarily to a unit, and
error estimation due to the sampling is performed
by considering two parameters: the frequency, w
of the signal, and the ratio N. The error estimates
are provided in percentage of the amplitude, A.
Beyond A, w and N, also the phase of the signal,
¢is used for defining the periodic signal, however
the calculus later is performed independently of
this variable. All in all, the periodic function is
defined as

f(x) = AsinQnwx + ¢) 3),

where x is the independent variable. The
sampling affects the knowledge of the observed
signal between the sampling epochs. Therefore,
sampling error is modelled here as the difference
of real and the (linearly) interpolated values.
According to Figure 3, when the function value at
an arbitrary epoch, x, falling into the interval of [x;,
Xi+1], the error due to the sampling becomes the
difference of the real, f(x) and the interpolated,
fine(X) function values, ¢.

The interpolated function value, f(X() can be
derived by considering it as a point of division, i.e.
it divides in a ratio of (x-X;) : (Xi+1-X¢) the join of
points ( x;, f(x;)) ) and ( Xi+1, f(Xi+1) ):

fint(xk) — (e =2 f )+ O =x) f (Xi1) (4)

Xi+1~X{
Accordingly, the sampling error at this epoch
becomes

e = f0) = fine (i) = f ) —

— (xi+1_xk)f(j:'i)+53;1f_xi)f(le) (5).
i+1 i

Note that the difference of two consecutive
abscissae (in the denominator of the second term of
the righthand side) is the sampling interval,
AT = x;;1 —x;. The sampling error can be
estimated by the L1-norm of the sampling error
over the [x;, Xi+1] interval, as it is the mean of the ¢
differences at all epochs,

s
L1([x;, xp4a]) = —H— = [T le@)ldx  (6).
The integral provides the area between the real
and interpolated curves, which is then

subsequently divided by the sampling interval.By
rigorous calculus, a closed-form for the L1-norm
(inserting (3) and (5) to (6)) can be derived by
solving the definite integral of
L1([x;, xi41]) =
(%j41—%) Asin(2mwx;+d)+

. . +(x—x;)Asin(2rwx;, 1+
f;i”‘l Asin(2rwx+¢) (x=x;) A(an i+1+®)

AT (7,

dx

resulting in
L1([x;, x;41]) = |C - cosRrwx; + ¢) + S -

sin(2rwx; + ¢)| ®),
where
C =
A .
v Esm(Zna)AT) - cos(2nwAT) (9)
and
§ =%+ —=—sin(2nwAT) — % cos(2nwAT)(10)
2 2nTwWAT 2 .

Making use of the C - cos(a) + S - sin(a) =R -
sin(a + @) conversion, the parameters C and S
can be replaced to R and ¢ as

L1([x;, xi41]) = R - |sin(2rwx; + ¢ + ¢@)| (11),

where
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2N2) — ; _
R:\/Ei\/(l-}_ﬂ N?) — 2m Nsin(2nN)

2nN —(1 —m?N?) cos(2nN)
(12)
and
0 = arctg 1-7tN sin(2mN)—cos(2mN) (13).

—mN+sin(2N)—mNcos(27N)

In (11) and (12) N = wAT = A?T is the ratio of
the sampling interval and theperiod of the signal,
c.f. (2). In (11) it is also multiplied by A, which
provides the scale (and the unit) of R, i.e. it works
as the scale factor of the ordinate of the figure,
while only the ratio N is relevant along the
abscissa.

Discussion

When sampling error of a periodic signal is to
be estimated, it should definitely be kept in mind
that it highly depends on which part of the signal it
takes place, c.f. on Figure 1 the errors are
apparently larger at the extremes (peaks) than
around the inflection points.

Equation (11) to (13) provides an analytic
formulation for the periodicity of the sampling
error using the L1-norm. These equations indicate
that it purely depends on the ratio of the signal
period and the sampling interval, N. The
periodicity of the sampling error is displayed on
Figure 4 for an arbitrary example of N=0.05 ratio.
It shows that the periodicity of the error is tied to
the periodicity of the signal, but with a phase lag
(it is 9° in this example). It also shows that for
such a case the maximal error is 0.82% of the
amplitude of the period of the signal.

Sampling error for N=0.05 (R=0.82, $#=9°)

S
w

Sampling error [%]
o
~

x [radian]
Figure 4. Sampling error (based on L1-norm) of a
periodic signal with N=0.05 ratio.

As in error theory basically, the L2-norm is
used for error estimates (namely the standard
deviation, or the second central moment), alsothe
L2-norm of the sampling error has been derived,
though it results in not such an elegant closed-form
solution as equations (11) to (13). The L1 and the

L2 errors are shown on Figure 5 for a range of N
ratios in the interval of [0.01, 0.5]. The limits were
chosen considering practical aspect. The tested
finest resolution was 0.01 (equivalent to 10
samplings per each period), which has resulted in
negligible, 0.03% and 0.04% errors using the L1-
norm and the L2-norm, respectively. The tested
largest ratio was chosen in accordance with the
Nyquist criterion, which says that meaningful
frequency components of the properly sampled
periodic signal exist below the half of the period of
the signal, i.e. the Nyquist frequency,see e.g. [8].
For this extreme case, the sampling error was
found to be 63.7% and 70.7% for the L1-norm and
the L2-norm, respectively.

L1-norm and L2-norm sampling errors

10?

Sampling error [%]

= == -L1-norm
L2-norm

102 . . . .
015 02 026 03 035 04 045 05

N[
Figure 5. Sampling error for ratios ranges from 0.01
to 0.5.

0 005 01

Case study: the Hungarian Gravimetric
Network

In order to indicate the relevance of the errors
contaminated by the sampling, a case study
explained in [5] is to be recited. In that study the
comparison of two epochs of the Hungarian
Gravimetric Network (MGH) has been provided.
The first epoch of the network was dated to the
1950s, labelled as MGH-50 [2], while the second
one is dated to 2000, referred to as MGH-2000 [1].
The distribution of the gravimetric stations is
shown on Figure 6 for MGH-50 and on Figure 7
for MGH-2000.
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Figure 6. The point distribution of the MGH-50
gravimetric network
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Figure 7. The point distribution of the MGH-2000
gravimetric network

The covered area (the area of the country) is
approximately 93000 km?, the number of stations
is more than 900 for both the MGH-50 and the
MGH-2000 networks, the gravity interval of the
country is approximately 350 mGal. Thethe
distance between gravimetric stations is roughly 10
km, thus it provides a nice coverage of the country
for capturing the relevant features of the gravity
field.

For historical reasons, however, most stations
of the MGH-50 network has been perished,
accordingly, most points of the MGH-2000 are
newly established stations. In fact, there are only
13 identical stations of the two networks. Apart
from the change of the gravity by time (which is
not striking due to the moderate tectonics of the
area), the two networks are meant to present two
independent description of the same phenomenon,
that is the gravity field of Hungary. The gravity
field is visualized on Figure 8 and Figure 9 as a
result of a spatial interpolation of the MGH-50 and
MGH-2000  networks, respectively. The
interpolated gravity fields for both cases are
dominated by the well-known South to North
tendency, otherwise the tiny details may differ.

On Figure 10, the difference of the two
interpolated gravity fields (Figure 8 and Figure 9)
is displayed. Even though the difference of them is
in the range of some mGals, there are striking
outliers reaching even the 100 mGal value. This is
very much, which cannot be interpreted neither
with the temporal variations of the gravity field nor
with observation errors. This difference is
obviously a consequence of the different sampling
of the gravity field.

By making use of the formulations above, the
adequacy of the resolution of the Hungarian
gravity network can be tested. According to
equation (12), with stations located about 10 km
distance from each other, features of the gravity
field can be observed with 5%, 1% and 0.1%
sampling error up to a resolution of 0.18 km, 0.42
km and 1.33 km, respectively. Indeed, local gravity
anomalies can be relevant with even finer
resolutions, therefore it is obvious that the 10 km

distance between the stations are capable only for
capturing middle wavelength gravity field
variations.

e
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Figure 8. Interpolated gravity field based on the MGH-
50 gravimetric network data. The values of the
colourbar are in mGal unit.
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Figure 9. Interpolated gravity field based on the MGH-
2000 gravimetric network data. The values of the
colourbar are in mGal unit.
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Figure 10. Differences of the interpolated gravity fields
based on MGH-50 (Figure 8) and on MGH-2000
(Figure 9) gravimetric network data. The values of the
colourbar are in mGal unit.
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Amore reliable and informative test can be
provided if also the magnitude of the observable is
considered. Since the gravity field sums up of
gravity features at different scales (ranging from
local to global), the spectral behaviour of the
gravity field should be modelled. In our case it is
approximated by the Kaula’s rule of thumb [7],
which isexpressed in equation (14) for gravity
anomaly, Ag:

o(bg) =5 (n—1)- 221075 (14).

The Kaula’s rule of thumb estimates the signal
content of gravity as a function of the spherical
harmonic degree, n,for an Earth with an average
mass Mand an average radius R.The ‘classical’
rule of thumb (referring to the potential) is
converted to gravity anomaly, Ag by multiplying it
with the transfer function of the spherical harmonic
expansion of the gravity anomaly. (For detailed
explanation about the physical content of the
Kaula’s rule of thumb see [6] and [11]).

The spherical harmonic degree, n can
approximately be related to the scale of the gravity
content, i.e. to the spatial resolution of the features
of the gravity field (described by a wavelength T).

T(Ag) = ? (15).

By making use of (14) and (15), Figure 11
shows an estimate of the gravity field content by
the spatial resolution according to Kaula’s rule of
thumb in logarithmic scale. For the discussion
below, let us clarify two terms highly used in
geoinformatics and geodesy, in general: omission
error refers to those errors, which are committed
due to omitting certain parts of the frequency
spectrum, while commission error refers to the
errors provided by the involved frequencies.
Certainly, the total error is a combination of the
omission and commission errors, and one can only
attempt to separate them based on the spatial
resolution of the observed total error.

10!

Kaula
= = =-L1-norm
L2-norm
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Figure 11. Signal content of gravity anomaly based on

Kaula’s rule of thumb vs. sampling error (by L1-norm

and L2-norm as well) according to a sampling rate, AT

of 10 km.

The sampling error is estimated by L1-norm
and L2-norm using equation (12).The value of the
sampling rate has been set to AT = 10km, and the
values of N were determined by using T as the
independent variable. The resulted curves are
shown on Figure 11. The maximal value of N was
0.5 according to the Nyquist criterion, which is at
the distance of 20 km. The N = labscissa is
displayed on the figure by a vertical dotted line,
which refers to the T = AT = 10km value. By any
mean, signal content below T = 10km is appears
as noise in the signal, as the corresponding
frequencies are overlooked (not sampled) by the
AT = 10km sampling rate. The omission of the
signal content of the short wavelength gravity (i.e.
at less than 10km resolution) may particularly be
relevant at mountainous regions, where the gravity
may change more sharply, the gradients of the
gravity are larger. Basically, omission error of the
short wavelength gravity is the primer source of
100 mGal large, very localized outliers on Figure
10.

Beyond the omission error, the commission
error due to the sampling is also large: according to
Figure 11, the sampling generated error reaches the
signal at 28.1 km (L1-norm) and 26.8 km (L2-
norm). A signal is reliable up to that point where
its noise content is at least one order of magnitude
smaller than the signal content, i.e. the Signal-to-
Noise ratio is 10. In the case of Figure 11, this is
reached at 73.8 km (L1-norm) and 70.7 km (L2-
norm), so any smaller scale gravity information
can be gained only quite uncertainly due to the
commission error.As in an actual case both the
omission and commission errors affect the
solution, the gravity field with 10 km sampling
may describe properly the gravity field features up
to 100 km resolution only.

Summary
Sampling of continuous signals cannot be
avoided for practical applications therefore

sampling errors are contaminating the knowledge
of the continuous signal. In order to check whether
the sampling is sufficiently fine for a certain
application, a simple test on the sampling rate can
be performed. In this study, analytic formulation
for L1-norm sampling error estimate of a periodic
signal has been delivered in a closed form. Also,
the L2-norm error estimate has been derived
making use of a symbolic programming module of
Matlab, which has not been presented here but
applied for the tests. According to the results, the
5%, 1% and 0.1% errors can be reached by
N=0.177, 0.078 and 0.025, equivalent to 6, 13 and
41 samples per period, respectively.

As an example, the case of the Hungarian
gravity network is analysed. With stations located
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about 10 km distance from each other, both
omission and commission errors were found to be
relevant. Fine features of the gravity field are
largely contaminated by the omission of the
gravity signal over less than 10 km scales,
resulting in huge, local peaks in the gravity
anomaly error map on Figure 10. Commission
error was found to be relevant up to a resolution of
approximately 70 km. As in an actual case both the
omission and commission errors affect the
solution, the gravity field with 10 km sampling
may describe properly the gravity field features up
to 100 km resolution only. For reducing the spatial
resolution, the sampling density should be
increased further.
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MAP READING PERFORMANCE INFLUENCED BY ATTENTION-RELATED PROBLEMS
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Abstract: Differences in attentional properties might have a serious impact on interpretation of certain map-
related information. The aim of the present study was to reveal the link between self-reported attentional problems
and performance related to interpretation of different map types describing earthquake distribution. Twenty-four
B.Sc. students (Land Surveying and Land Management, aged between 21-26 years; mean: 22.7, SEM: 0.3; seven
females) were involved in the study after informed consent. The Adult ADHD Self-Report Scale (ASRS) Symptom
Checklist was used to evaluate attention-related problems, and specific tasks related to pre-set earthquake
distribution maps were addressed. Both 2 and 3 dimensional maps were applied. Spear-man-correlation patterns and
General Linear Model was used for statistical analysis. Self-reported attention problems were inversely correlated
with the performance on 2-dimensional maps, while no similar correlation was pre-sent in the case of 3-dimensional
maps. General Linear Model outlined a major significant difference between the categorically distributed groups of
students with high and low self-reported attentional problems on 2-dimensional maps, while no difference was
present in the performance of 3-dimensional maps. Despite the low case number, a robust and differential effect was
observed, what might have a major impact on the interpretation of different map types.

Keywords: ASRS, attention, map-design, performance

Introduction

During recent years a new generation called
“Y” appeared in higher education which is
characterized by short attention span [1]. Images
like maps easily communicate complex messages
[2]. Maps have an important role in learning
processes, they help us in spatial cognition, reveal
unknown phenomena, and hidden connections.

Cognitive processes are crucial both in map design
and its interpretation, and recent influential studies
directly encourage researchers to focus on specific
cognitive aspect [3,4]. Attention and interpretation
are among these processes, albeit to our best

knowledge, no previous study addressed the
number of inattention symptoms on map
performance.
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In a previous research maps to communicate of
danger of earthquake to citizens were used. The
results showed that different visualization methods
can contribute to cognition process in diverse ways
[5, 13, 14].

Short attention span means a common problem
(in clinical terms, up to 7%, [6]), but also it affects
map usage. The aim of the present study was to
establish  correlation pattern  between map
performance and self-reported inattention problems
on different map design. In the study maps were
applied which were already investigated, so the
results of the recent samples could be compared to
the results of previous tests. The study addressed
directly 2-dimensional and 3-dimensional maps, as
major differences could be observed in recent
studies in relation to specific cognitive domains in
this respect [7]. According to our hypothesis, an
inverse correlation was expected between
inattention symptom and 2-dimensional map
performance. In the case of 3-dimensional maps, a
significantly weaker link was suggested.

Methods

Twenty-five BSc students from land surveying
(Obuda University, Alba Regia Technical Faculty
Institute of Geoinformatics) were asked to
participate voluntarily in the present study, after
informed consent. The study was approved by the
Joint Psychological Ethical Committee (EPKEB)
for the cooperative research between University of
Debrecen and Obuda University. One student did
not fill out the test maps, thus the data from the
remaining 24 students were used (aged between
21-26 years; mean: 22.7, SEM: 0.3; seven
females).

Test maps

The test maps were originally used to test
usability of earthquake maps. From that study five
2-dimensional maps and two 3-dimensional were
chosen. The data source of the maps was the
Hungarian Earthquake Catalogue which contains
information about location, magnitude, and energy
of earthquakes from 456 B.C till present days [8].
This information was used to help citizens to
identify places with higher risks connected to
earthquakes. The maps which were used in the
present study were labelled as Map 2 till 6, and
Mapll and 12. The represented data on 2-
dimensional maps were magnitude in case of Map
2, released energy in case of Map 3, 4, 5, number
of earthquake in case of Map 6. In case of 3-
dimensional maps released energy on Map 11 and
number of earthquakes in case of Map 12 was
depicted (Figure 1. and Figure 2.)

Different visualization methods were applied to
different representative aspects. Map 2 showed
different magnitudes with graduated point

symbols. This type of visualization is widely used
on earthquake maps, traditionally the magnitude is
one of the most important attribute in visualizing
earthquakes. However, the problem occurs as these
phenomena are connected to seismological active
areas, where the majority of seismic activities like
earthquakes happen therefore activities in different
time slots are covering each other. Map 3 depicted
energy release with graduate point symbols, where
the same problem occurs as in case of Map2. Map
4 used graduated point symbols showing energy,
but the data was handled with a special aggregation
method developed previously by Pédor&Kiszely,
2014 [5]. Here the results showed all the
aggregated values of all released energy during
earthquakes happened in a region, so point
symbols were not covering each other. Map 5 and
6 were different density maps, where IDW
interpolation was used to create a surface from the
point data. On both maps the different shade of
orange were applied. Although on Map 6 the
density map were supplemented by isolines.

In case of 3-dimensional maps the base map
was also a density map, it was used to generate an
artificial 3D surface where the “height” showed the
extent of released energy in case Mapll, and the
total number of earthquakes happened at certain
region in case Map 12 (Figure 2.).
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1 FigureMaps used in the present study - 2-
dimensional test maps.

2. FigureMaps used in the present study -3-
dimensional test maps.

Questions designed to test map-understanding

The test consisted of 24 questions related to 8
maps. Altogether 14 questions were asked
connected to 2-dimensional maps, and 10
concerning 3-dimensional map design. According
to the illustrated information the same type of
guestions and task were applied for 2D and 3D
maps.

The participants were asked to define 2
settlements where magnitude was bigger than M3
(Map2); how many times more energy was
released in Szombathely than in Gy6r (Map3,
Map4, Map11); where was the earthquake with the
biggest energy released (Map3, Map4, Mapl1); to
define how many energy was released in
settlements  Székesfehérvar, = Szazhalombatta,
Szom-bathely, Miskolc. The participants were
asked to create the ascending sequence according
to released energy of the earthquakes between
Budapest,  Dunaugjvaros, Kecskemét, = Mor,
Szombathely (Map5, Mapll); to find out how
many earthquakes was in the settlement
Székesfehérvar, Szazhalombatta, Szombathely,
Miskolc (Map2); how many earthquakes were in
Budapest,  Dunatjvaros, Kecskemét,  Mor,
Szombathely (Map12).

The questions were focused on (1) to what
extent could participants estimate where the
biggest earthquakes were; (2) to what extent could
participants compare the magnitude, the number of
earthquakes, and the extent of re-leased energy;
and (3) to what extent could participants put the
seismic regions in ascending order according to the
magnitude of past earthquakes.

36



Me ‘morchilik va qurilish muammolari

2019 {un, maxcyc coH

The answers connected to test maps were
counted and the total score was taken into
consideration. Each answer could get a score O -
wrong, 1 -acceptable or 2 — good.

Self-reported attention problems

Additional to the ArcGIS maps, participants
were given the Adult ADHD Self-Report Scale
(ASRS) Symptom Checklist [9, 10]. This self-
reported checklist consists of 18 items, 9 related to
attention  problems, and 9 related to
hyperactivity/impulsivity problems. The Hungarian
version was also introducedin a large international
cohort [11]. The items are identical to Attention-
Deficit/Hyperactivity Disorder (ADHD) DSM-IV
criteria [12].The ASRS is used only for screening
clinical problems related to ADHD, but solely
cannot be used to evaluate the condition. In the
present study, this self-reported scale was used to
evaluate personal functionality in terms of ADHD
related problems. The number of items of both the
attentional problems and the
hyperactivity/impulsivity scale within the clinical
range were considered. Symptoms of attentional
problems contain items like “How often do you
have difficulty getting things in order when you
have to do a task that requires organization?” or
”How often do you make careless mistakes when
you have to work on a boring or difficult project?”,
while symptoms of hyperactivity/impulsivity
consist items like "How often do you fidget or
squirm with your hands or feet when you have to
sit down for a long time?” or "How often do you
have difficulty waiting your turn in situations when
turn taking is required?”. The participants were
also divided into two groups according to their
attentional problems symptom checklist results.
According to the DSM-5 [6], participants with four
or less inattention symptoms were considered into
the group of low symptoms (N=14), while
participants with five or more inattention
symptoms were considered into the high symptom
group (N=10).

The procedure

After the informed consent, participants were
addressed the ASRS Symptom Checklist, then
participants were asked to make their tasks related
to the test-maps. At the beginning of the
experiment some settlements were defined and
showed on Mapl, which served as a reference data
layer showing the municipalities of Hungary for
the participants in order to be easier to find and
identifying them on the other test maps. This task
was not calculated into the results.

No time constrain was defined. The test lasted
up to 35 minutes.

The participants conducted the tasks in a
computer lab. The maps were prepared in ArcGIS

at 1:3 million scale. This scale allowed participants
to analyze the map as a whole on the screen.

The tests were designed on an e-learning
platform, and the participants used this platform
while answering the questions and examining the
maps.

Statistical analyses

Statistica 7.0 program package was used to
analyze the link between map performance and
ASRS symptoms. Spearman’s correlations were
run between symptom checklist and map
performance variables. Additional to the
correlation patterns, a General Linear Model was
also used to analyze group differences in the case
of 2-dimensional and 3-dimensional maps between
the low and high inattention symptom groups, as
defined earlier. The level of significance was set at
p=0.05.

Results

According to the overall map performance, the
maximum score was 40 out of 48 points, the
minimum was 24, the mean was 34.9 points.

In the population studied, the number of
inattention symptoms was 3.3+0.4 (meantSEM),
while the number of hyperactivity/impulsivity
symptoms was 2.2+0.3. From the maximum
scores, students reached 76.0+2.4 percent on the 2-
dimensional maps, while 68.1+2.9 percent on the
3-dimensional maps.

Hyperactivity/impulsivity symptoms did not
correlate with the percentage of perfect responses
or with the map scores on different map types
(Table 1). In contrast with the above finding,
inattention symptoms showed a highly significant
inverse correlation pattern with the map-related
task performance (Table 1), but only in the case of
2-dimensional maps.

Table 1. Spearman'sCorrelations
(behavioraldimensionsandperformance)

Correlation N igiag t(N-2) IeE/-eI
Hyperactivity-impulsivity symptoms . .
& D-2 Map Score % 24 | 0,022 |-0,103 {0,919
Hyperactivity-impulsivity symptoms . .
& D-2 Map Perfect Responses 2 0086 | -0406 10,689
Inattention symptoms & D-2 Map . i
Score % 24 | -0,601 |-3,525 (0,002
Inattention symptoms & D-2 Map .
Perfect Responses 24 0660 | 4,117 10,000
Hyperactivity- impulsivity symptoms
& D-3 Map Score % 24 | 0,02 | 0,482 10,635
Hyperactivity- impulsivity symptoms
& D-3 Map Perfect Responses 24| 0238 | 1,150 10,262
Inattention symptoms & D-3 Map o4 | 0028 |-0130 0898
Score % ' ' '
Inattention symptoms & D-3 Map 24 | 0055 | 0260 |0.798
Perfect Responses

A General Linear Model was also used to study
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the categorical effect of symptom number in the
case of inattention, while gender was used as a
covariate (Fig 3. and 4). Within the 2-dimensional
maps, a robust difference was observed between
the low and high inattention symptom group in
map-scores (F(1,21)=8.502, p<0.01) and in the
percentage of perfect responses (F(1,21)=13.782,
p<0.002). Surprisingly, no similar differences were
observed in the 3-dimensional maps between the
two groups (map-scores: F(1,21)=0.851, p<0.37;
percentage of perfect responses: F(1,21)=0.335,
p<0.57). Gender effect was not observed within the
analysis.

Map scores
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OLow symptom
W High symptom

Percentage (%)

2-D Map 3-D Map

3. Figure Map scores. Data are expressed as mean +
SEM. Low symptom, four or less symptoms related to
inattention on the ASRS Symptom Checklist; High
symptom, five or more symp-toms related to inattention
on the ASRS Symptom Checklist; **, significantly
different from Low symptom group (p<0.01).

Perfect responses on maps
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4. Figure Perfect responses on maps. Data are
expressed as mean = SEM. Low symptom, four or less
symptoms related to inattention on the ASRS Symptom

Checklist; High symptom, five or more symptoms
related to inattention on the ASRS Symptom Checklist;
**_significantly different from Low symptom group
(p<0.01).

3-D Map

Discussion

The main results of the present study were the
followings. The number of self-reported inattention
symptoms was inversely correlated with the test
performance in 2-dimensional maps, while this
effect was not observed in the map performance
related to 3-dimensional maps. The robust effect

was also present in a categorical setting between
students with low and high inattention symptom
number.

All the answers of the 24 participants were
analyzed and taken into consideration. The test
contained both simple and complex tasks for the
test persons. Each answer could get a score O -
wrong, 1 -acceptable or 2 - good. As it was
mentioned earlier, these maps were already used in
a map-reading task, so it was possible to compare
with previous results (with a considerably higher
number of subjects) which could support the idea
that in this study the results did not alter from the
average [5]. There were 3 evident findings of the
former study: (1) the easiest task was to find the
place where the largest earthquake occurred
especially on 3D maps, and (2) the hardest task
proved to be the preparation of the ascendant
sequence of energy re-lease, (3) 3D visualization is
not effective in defining the exact number of
earthquakes.

The present study didn’t produced diverse
results, only a slight difference can be noticed. In
this casenot the biggest energy release place was
detected the most effectively but also in those
cases where a concrete value connected to a
settlement it was easier for the participants to
identify it. In case of high values test participants
could read the exact value very effectively even in
the case of 3D maps, similarly to the former study
we experienced that preparing the ascendant
sequence of energy release caused a lot of problem
for the test participants. Concerning 3-dimensional
maps, it was evident that the map-reading was not
effective in those cases when higher objects were
shadowing areas behind them.

There are important differences in cognitive
interpretational aspects between 2-dimensional and
3-dimensional maps. For example, Elder et al
found that spatial visual memory is affected
according to 2- and 3- dimensional representations
[7]. Albeit we did not have knowledge of study on
attention problems and 2-dimensional and 3-
dimensional performance, results related with
spatial visual memory might be interesting in our
terms. In the present study, the map outline
differentially effected the link with self-reported
attention problems, what might have a crucial
importance in both in map design and in
interpretation [3,4].

There are certain limitations within our study.
Firstly, the participantsnumber could be
considerably higher. Secondly, only self-reported
attention measures were applied. For the first
argument, the correlation pattern was surprisingly
high, and the effect could be observed in a
categorical design as well, thus despite the
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relatively low number, the effect might have
importance for later interpretation studies as well.
Nevertheless, in future studies the number of
participants has to be increased. For the second
argument, there are a number of
neuropsychological test related to attention, but
still in clinical settings, the DSM-5 uses the
number of self-reported symptoms in adults [6].
Thus, it seems to be a relevant measure, but in later
settings other attention-related neuropsychological
test should also be used.

The number of population with ADHD
(between 2-7 9%, not counting the so-called
subsyndromal cases) [6] might also indicate the
importance of understanding the relation between
map design, map performance and attention
problems. Interestingly, hyperactivity/impulsivity
problems were not related to test performance, and
it was irrespective from map-types.

Conclusions

The comparison of the results of inattention test
and map-reading results detected that inattention
problems can be revealed in map reading as well,
and specifically occurred according to the map
types. These results have to get tested on different
map-tasks delivering different information, and the
application of further neuropsychological tests on
higher case number is also needed, to study this
potentially crucial and important effect.
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REMOTE SENSING APPLICATION IN SITE-SPECIFIC FARMING

) Veroné Wojtaszek Malgorzata
Obuda University Alba Regia Technical Faculty, Székesfehérvar, Hungary.
wojtaszek.malgorzata@amk.uni-obuda.hu

Abstract: Precision Farming concept is spreading rapidly worldwide as a tool to enable farmers for profitable
production while fulfilling environmental and food safety conditions. The introduction and application of precision
technologies in agriculture has been motivated by the high degree of variability of agro-ecological conditions within
fields. With increased use of precision agriculture techniques information concerning within field soil and crop
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variability is becoming increasingly important for effective crop management. Precision farming technology is the
combined result of development of different sectors like a positioning system, remote sensing, yield mapping, soil
sensing, etc. As a result of technological advances, more and more data is available. The safe and reliable transfer of
different kinds of data into detailed information for management purposes is also of increasing importance.

In this paper based on literature and my own research,an overview is given on the use of remote sensing data in
site-specific farming for assessing crop growth and yield variability. According to the results two classification
approach - pixel-based and object-based (OBIA)- are presented. Image processing techniques including vegetation
indices, segmentation, and classification were used in this research. The models presented in the article are
suggested to be used for crop monitoring and supporting decision making. Yield data gathering is also highlighting

in the article.

Keywords: Remote sensing, precision farming, classification, vegetation index, crop monitoring

Introduction

Precision agriculture technology is a farm
management system, which relies on various
measurements, data collections and analysis, as
well as decision making. Measurements include

soil chemical and physical characteristics
determination, grain  yield and quality
measurements, and several remotely sensed

property determination. The base of precision
agriculture is information on the spatial and
temporal variability of soil and crop characteristics
as well as the environment and external
conditions[7, 10]. The data on the properties of
soils, plants, occurrence of pests, obtained yield
and meteorological parameters are needed to
optimize field management [1, 2]. How to measure
and map the spatially and temporally varied field
parameters accurately and efficiently has been the
focus of the researches in the field. In many studies
remote sensing data are used as a source of
information and GIS technology as tool for data
analysis. Geographical information systems (GIS)
are systems for the storage, analysis and
presentation of spatial data. GIS can also support
translation of the research findings into operational
systems for use at farm level by providing a good
platform for storage of base data, simple
modelling, presentation of results, development of
a user interface and, in combination with a global
positioning system, controlling the navigation of
farm wvehicles. On the basis of GIS a decision
support system could be developed for operational
application of precision agriculture at farm level
[6, 8].

Remote sensing technologies are being used
more and more often in agriculture providing data
for monitoring within and between-field. In
parallel with development of spatial, temporal and
spectral resolution in the last decade the quantity
and quality of data is constantly increasing as well.
Results of research in the field from all over the
world have provided a fundamental information
relating spectral properties of soils and crops to
their agronomic and biophysical characteristics.
This knowledge has facilitated the development
and use of various remote sensing methods to

detect  spatially and  temporally  varied
environmental  stresses  which  limit  crop
productivity [1, 2, 10]. This can make significant
contribution in optimizing crop management as
sowing, irrigation, fertilization and harvest.
However, gathering, accessing, and processing of
remote sensing images from different satellites
require high technical skills and agricultural
knowledge as well. Besides expertise, a computer
(software and hardware) background is also
required. Processing large amounts of data can be
time consuming. The lack of comprehensive
software platforms to extract useful spatially and
temporally varied information from remote sensing
and other sources, and the lack of knowledge can
hindered the wide application of technology to
support precision farming.

Data gathering

The introduction of precision technologies in
agriculture has been motivated by the high degree
of variability of agro-ecological conditions within
fields. One of the criterion for introducing
precision agricultural  technologies is the
development of an up-to-date arable crop
information system that provides information on
soils, crop land cultivation, plant status, etc.[1, 5,
11, 12]. This information can be used as starting
data for cultivation and predicting yield estimate.
In order to set up such an information system, it is
essential to use modern data gathering and analysis
technologies. Remote sensing is the most effective
tool for surveying the Earth's surface and tracking
its changes

Yield monitoring

With increased use of precision agriculture
techniques, information on crop yield variability
within-field is becoming increasingly important for
effective crop management. The vyield map
integrates the effects of various spatial variables so
that it providealso information on soil properties,
topography, plant population, nutrient replacement
practices and applied agrotechnology. A yield map
can therefore been indispensable input for site-
specific operations either by itself or in
combination with other spatial data. Yield data can
be obtained at harvest by harvester-mountedyield
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monitors. The first yield measuring devices were
applied in the early '80s, since that they have
started to become standard equipment on
combines. With technological advances of
harvester-mounted yield monitors and Global
Position Systems (GPSs) farmers are able to
collect intensive and accurate yield data during
harvest. Yield maps can be generated immediately
following data collection to show vyield patterns
within fields [3, 13]. The result of analysis can be
used for after-season management. The yield
monitor accuracy depending on the type and brand
of yield monitor, calibration regime, flow rate and
conditions at harvest (Figure 1.). Yield monitor
calibration plays a key role in obtaining the best
possible accuracy from the yield monitor [3].

Figure 1. The effect of the direction of harvest on the
quantity of crop measured. Source: [13]

Despite the commercial availability of yield
monitors, many crop harvesters are not equipped
with them. Furthermore, additional information is
needed for effective analysis of the map e.g.
information on plant stress during the growing
season. Yield monitor data cannot be used to detect
problems and generate maps within season.

Within season estimates of relative yield
variation and stress detection can more useful
address by remote sensing. Satellite imagery
obtained during the growing season can be used to
generate yield maps for both within season and
after season management (Figure 2).

Average yield of maize: 6.1t/ ha

Figure2. Cell yield of maize created from Sentinel
data: input data and output). Source: [13]

Indicators of vegetation
By measuring the reflectance of the plants at

various wavelengths, it is possible to collect a lot
of information about the status of the plants. The
reflectance of light spectra from plants depends on
plant type, water content within tissues, and other
intrinsic factors [4]. The reflectance of vegetation
is low in the blue and red regions of the visible
spectrum, due to absorption by chlorophyll for
photosynthesis. It has a peak at the green region
which gives rise to the green colour of vegetation.
In the near infrared (NIR) region, the reflectance is
much higher than that in the visible band due to the
cellular structure in the leaves. In the mid infrared
there are more water absorption regions (Figure3.)
[14].

Healthy Plant

Reflectance (%)

‘ |
400 450 S00 550 600 650 700 750 800 850 900 95
Wavelength (nm)

Figure 3. Spectral curve of the light reflected from
the plant. Source:[14]

During the quantitative interpretation of remote
sensing information from vegetation can be created
by extracting vegetation information using
individual light spectra bands or a group of single
bands for data analysis. The construction of VI
algorithms are effective tools to measure
vegetation status. Vegetation information from
remote sensed images is mainly interpreted by
differences and changes of the green leaves from
plants and canopy spectral characteristics. The data
from near infrared (0.7-1.1 m) and red (0.6-0.7 m)
or other bands are combined in different ways
according to their specific objectives [4]. As the
population of plants increases, the amount of
biomass causes an increase in the overall near-
infrared reflectance and a reduction in the red
reflectance. From previous research, there are
known relationships between the indices using
those two regions of the spectrum and the amount
of vegetation. From these estimates we can derive
the population of the data provided by the sensors
can also be used to make an estimate on the future
crop vyield. By calculating the Normalized
Difference Vegetation Index (NDVI), or the Soil-
Adjusted  Vegetation Index (SAVI) when
vegetation cover is low, we can get information on
the crops' vigour. Low index values usually
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indicate little healthy vegetation while high values
indicate much healthy vegetation. Different indices
have been developed to better model the actual
amount of vegetation on the ground. A lot of
research has been done to derive relationships
between a vegetation index of a crop, measured at
a particular time, and the final crop yield. Low
index wvalues usually indicate little healthy
vegetation while high values indicate much healthy
vegetation [11, 12]. Different indices have been
developed to better model the actual amount of
vegetation on the ground.Spectral indices derived
from satellite data are widely used for land cover
change research. Vegetation indices use various
combinations of multispectral satellite data to
produce single images representing the amount of
vegetation present, or vegetation vigour. They can
reduce the data volume for analysis and provide
combined information that is more strongly related
to changes than any single band.
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With the use of high resolution spectral
instrumentation, the number of bands obtained by
remote sensing is increasing, and the bandwidth is
getting narrower [4]. Several studies have been
dealing with calculation of the relationship
between vegetation indices and vyield. This
relationship depends not only on the type of index
but also on the time of data gathering and the stage
of plant.Remote sensing yield estimation requires
multitemporal data gathering during the vegetation
period. One of the most often used indices the
Normalized Difference Vegetation Index (NDVI).
A direct use of NDVI is to characterize canopy
growth or vigor; hence, many studies have

compared it with the Leaf Area Index (LAI), where
LAI is defined as the area of single sided leaves
per area of soil.Figure 4. shows the change of
vegetation index (NDVI)depending on vegetation
growing.
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Figure 4. The change of vegetation index (NDVI) depending on vegetation growing. Source: [15]

Classification

There are various approaches and quantitative
methods for using remote sensing data to
discriminate different types of habitat cover. In this
study pixel-based and object-based approaches
were applied for mapping spatial variability within
a field.

In an unsupervised classification (Figure 5.),
the analyst does not predefine the land cover or
habitat types. The image processing software
divides the image into a certain number of classes,
based entirely on the spectral data and with no
knowledge of what cover types are present in the
image. The user can define limits to the number of

output classes and spectral variance within each
class. The resulting classes are identified by
different numbers, and the analyst must then assign
names to these classes with the support of field
knowledge and an understanding of how different
habitats should appear in these images.

One of the main objectives of this study was to
develop a methodology to map variations in
conditions within a field from high spatial
resolution images through object-based
classification. Object base image analysis (OBIA)
have been used for classification inside an
agricultural field to detect lack of vegetation and
map vegetation quality.

42



Me ‘morchilik va qurilish muammolari

2019 {un, maxcyc coH

Input data
(raster, vector)

Original bands
Indices (NDVI,

RATIO,..) PCA
Vegetation indices

Classification
Algorithms,
parameters

CLUSTER,
ISADATA, ...

Figure 5. Work flow of mappingspatial variability by
unsupervised classification methods

The data extraction includes the following
steps: data pre-processing, rule set development,
multi-scale image segmentation, the definition of
features used to map land use, classification based
on rule set and accuracy evaluation. Using the
eCognition software not only the spectral
information but also the shape, compactness and
other parameters can be employed to extract
information. Figure 6. shows the work flow of
mapping spatial variability by OBIA [12].
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NOVI, RATIO, Layer | M
values, geometry,. 5
Vizualization %

Management zones
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AR

Threshold, NN,
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Figure 6. Work flow of mapping spatial variability
by OBIA

Conclusion

Remote sensing data canbe useful data sources
for estimating and mapping withinfield crop yield
variability for precision agriculture. Imagery taken
during thegrowing season can be used to monitor
crop growingconditions and identify potential
problems that could beaddressed within the
growing season. The multitemporalimagery can
also be used togenerate yield maps to record the
spatial variation inyield. Vegetation index is a
useful tool in crop monitoring and crop estimation:
identification of problems (lack of sowing,
cultivation problems, pests, ..),mapping stressed
plants, mapping variable requirements for
irrigation within a field, identifying fertilization
and pesticide requirements, and mapping potential
management zones within fields[6, 7, 11].
However, the analysis should take into account
thatthe reliability of such surveysdepend on more
factors like as the type of index, the time of data
gathering and the stage of plant.This type of
research cannot be considered complete as more
and more satellite and airborne imageryare

becomingavailable, more research is needed to
develop right data analysis techniques for
yieldestimation and other precision agriculture
applications.
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TOIOTPA®UK KAPTA ACOCUJIA PETBE®HUHT 3D (YU YIYAMJIIN) MOJIEJIAHHA
APATHII

Ab6aymymunos b.O.
Tepmus nasnar yausepcutet. Tepmus, Y3bekucton. abdumuminov.2017@mail.ru

AHHOTanus: Maskyp Makosanga

«Panorama» GIS Karta mactypm acocmma XyxymrapHuHT 3D MozmenwHH

spatuil ycynu OVyitmya mawnymominap Oepwirad. lllyHuHraek, tomorpaduk Kapramxapiard TOPH30HTAIUIAPHH
pakaMJIAIITUPUIILIATH 0ab3U OUp MylioxXa3auap KeATHPHITaH.
Kamur cy3map: 3D-momen, «Panorama» GIS Karta, GIS TERRA VISTA, ropuszonTauiap, abCOJBIOT

OalaHIINK, CETMEHTALIMS.

AnHotanusi: B 3701 cratbe nana mH(pOpMAaIMs O TOM, KaK CO3JaTh TPEXMEPHYIO MOJAENb TEpPUTOpUIl Ha
OCHOBe Kaprorpaduueckoii mporpammbl Panorama GIS. Taxxke npuBeIeHO HEKOTOpPHIE COOOPaKEHUS IIO

onr(poBKe TOPU3OHTAJICH Ha TOOTPaPUIECKIX KapTax.

KaroueBbie caoBa: 3D-mogmenms, Panorama GIS Kapra, GIS TERRA VISTA, ropu3onTrams, aOCONIOTHas

BBICOTA, CErMCHTAILIUA.

Annotation: This article provides information on how to create a three-dimensional model of territories based
on the Panorama GIS mapping program. There are also some considerations in the digitization of horizontals in

topographic maps.

Key words: 3D model, «Panorama» GIS Karta, GIS TERRA VISTA, horizontal, absolute height, segmentation.

Kupum. Tonorpadguk kapragarn nanmmagpT
aIeMeHTH Oynran pembed IMMAKIUMHH, KYpH-
HUIIIMHHU, XO0JIATHHY, penbed Xakuaa Oatadcui Ba
KEHTPOK TacaBBypra sra OYIUIIN MyXHM axaMu-
arra sra 6ynub, 0y MabIyMOTIAPDHH TOIIOTPaUK
KapTa acocua sipatwirad perbeHuHr 3D Monenu
épraMuia ypraHull MyXHM —axamusaTra  ara
xucobmanaay [1].

Byrynru kynaa pakamiu Tornorpaduk Kapraiap
ApaTUI, yJIapHU TaxpUp KWIHII, SHTHJAII, yiap
acocuga XyIAyIHUHT 3D MoaenmHM XOCWIJI KWJIMII
Ba 11y KaOu MIIIapHu Oakapuilia TypJid XHIAAard
I'AT nacrypnapuman ¢oiifanaHn0 KeITMHMOKIA.
3D monemap XyAyJlapHu reorpaduk, reosoruk,
THIPOJIOTHK, TOMOrpauK JKUXATHaH KEHIPOK
YpraHui MMKOHMSATIIApUHH Oepanu. PerbedHUHT
3D mMozenuaaH axoidM MaH3WITOXJIApH, CaHOaT,
KUANUIOK ~XY)KalIWTH, TPAHCHOPT, TUAporpadus
TApMOKJIADUHH O KOMIAIITHPHUILAA Ba IIYHUHTACK
OJIMM TabIMM TH3UMUAA VKYyB KapaCHiapuaa
(olinanaHuIn MyMKHH.

Acocnii kucM. «Panorama» GIS Karta nact-
ypu €paaMuaa Kyrmiad tomorpaduk KapTajJapHH
ApaTUIl, TaxpHp KWIWNL, OBIEKTPOH XOJIATHHU
ApaTUIl Xamjaa 4Yoll KWIMII KabW WIUIapHU
Oaxkapuil MymkuH. Kelinaru iinnnapaa 3aMoHaBUit
tonorpadusaa XyIyaHUHT 3D MomenmHu sSpaTHIn
9HT J10J13ap0 Macananapiad OUpy caHaNIAIH.

XyIyOIHUHT pakamiu Tonorpaguk KapTacuaaH
¢doiinananu6, yauar 3D monenunu «Panoramay
GIS Karta mactypu épmamuna spaTuill MyMKHH.
Bynunr yuyn aBBano kommiorepaa «Panoramay
GIS Karta pmactypm MaBxkysn Oynmumm Kepak.
Hactyp wumra Tymupuiarad, Kepakid Iankara
pactp TacBup caknaHu® omuHanu. Pactp TacBup

Tpancopmanus  KUIUO
Oenrunap ApaTuiand ONMHAIN.

«Panorama» GIS Karta nacrypunma Tomor-
paduk kapra €épaamuna XoWHUHT 3D MonenuHU
ApaTHIIa aBBaJ0O 3Ta MAPTIN OENTH SIPATHII
Kepak Oymanu. bynap HykTamu, €3yBiu Ba YU3HUKIU
miapTiu 6enrumiap.

Hykranmu  oOwbexTmap  OwiaH  KapTajgaru
a0COJBIOT OaNlaHAIUTH MablyM OYJiraH HyKTanap
VpHu pakamiaa® (Oenrunad) onuHamu. Maskyp
kapa€Hzia abCoNBIOT HYKTaHUHT JICHTU3 CaTXUIaH
OallaHATMK KUMMAaTH XaM KUPUTWINO KEeTHJalu.
Arap kapTasa HyKTaJu 00OBEKTIIap Typy OMp HedTa
Oynamguran OVyiica, yjaap ydYyH XaM aJoxuja
mapmm Oenrmnap spatud onmHagu. MacanaH,
TPUAHTYJISIHS, TTOTUTOHOMETPHS YHKTIApU YIYH
aNoXU1a MAapTIH OeIruiiap MaBxy/Il.

Esysmu maprtau Genrunap 6unan sca abConboT
OalaHAUTH  MabllyM OynraH HyKTaJTapHUHT
JIEHTU3 caTXuiaaH OamaHmmmrua (pakamm) €&3u0
Kyiunaau.

Umukmu Oenrunap OwinaH 3ca  Kaprajard
penbed smMeMeHTIapy TOpH30HTAJUIAp paKamiall-
TUpWIaIU. [ OpU3OHTAJUIADHW paKaMIIaIITHPHII
KapaéHuaa kaprajgard Oapya pembed 3reMeHT-
JApWHU paKamiiall mapt sMac. YyHku Oy Wi Kyl
BaKT Ba MexXHATHU Tanad Kwiagu. Kapramaru
acocuil pewied IMAKUIAPUHH PaKAMIIAIITHPHII
Makcaara MyBoguK xucoOnanaau. MacanaH,
1:500000 macmrrabmaru tomnorpaduk KapTajapia
acocuit penbeduiap xap 100 MeTpaaH yTKasuiras,
1:200000 mactabaaru Tomorpaduk Kaprajiapaa 3ca
40 metpaan, 1:100000 mactabnaru kapranap/a 3ca
20 wmerpmaH YTKazwiradH. MasKyp TOPH30H-
TaJUIAPUHU IapTiau Oenru €paaMuia pakamiiali-

OJIMHI'a4, mapTin
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TUPHII KA(DOS KUJIALH.

lopusoHTamap  YM3MKJIApHH  paKamJIall-
TUpUIIJA CETMEHTalMA JKapaéHWra  ajoxuia
9pTHOOp Oepuin Tana® KunuHagu. Paxammami-
TUpHIIAA Xap Oup Oypwirad arpu YM3WK KaHIAJIHK
arpu-Oyrpu Oymaguran 6yica, IryHYa Ky paKam-
JAITHPHII KapaéHu amaira omupuiand (1-pacm).

VN VA

1-pacm. NopuzoHTaIApHN paKaMIIalITUPHUILAA
cermeHTanus xapaéuu. ['opuzontamiap 18 ta (a) Ba 43
Ta (0) HyKTa acocu/ia pakamJIaIITUPUITaH.

AKllIga wmmad gwkapunran GIS TERRA
VISTA (2002) gactypuaa TOpH3OHTALIAPHU
pakammamtHpuin kapaéuuga 1°-pacMmaru  kaGu
X0JaTAa pakaMJIAITUPUII UIUIapu oiaud OGopuii-
rad. Ca0abu mIyHAZAaKW, NAacTypHH Nporpamma-
JALITUPHUIL >KapaéHuJa AAcTypuuiap TYFpU YU3HUK
TEHIJIaMacu acoCHa JacTypJiamrad. TYFpu 4n3uK
TeHrJlamMacura Kkypa Yy=ax+b o6yaub, wmaskyp
TEHTJIaMa TYFPU YU3WKHU udonamaiam [2].
lynunar yuyn GIS TERRA VISTA (2002)
JacTypuzia TOPU30HTAIIIAP CUHUK TYFPU YU3UKIAP
JKaMmJlaHMacuaaH ubopat 6yimb xKonraH (2-pacm).

2-pacm. GIS TERRA VISTA (2002) nactypuna
TOPU30HTAJUIAPHUHT TaCBUPJIAHUILH

Keitnauanuk ma3kyp >kapa€HHH Xpicobra oJuo,
JacTypumiap KeajapaT (QYHKIHMSHUHT TEHTJIaMa-
cugan  (oimananran xomma kedmarm  [UC
Jactypnapuga  (Qoiinananunau.  YHra o kypa
y=aX2+bX+C TEHIJIaMa HaTWKacW JIPpH YM3UKHU
nudoganainmu.

Tomorpaduk kapraga OuUp XWJI TOPH3OHTAI
YU3UKHA paKaMJIAIITUPUIN JKapaéHUHH KYpHO

yuKamu3. 1-Xonaraa pakamIallTHPUII WILDIaphaa
17 ta mykTa épmamuaa paKaMmIIAIITHPHUIN HILIApH
Oaxkapwiran Oyica, 2-xonarna XyAJaud IIy TOpH-
30HTa] YM3MKHU pakamiamThpuinga 45ta HykTa
épraMmuaa  pakaMJIAIITUPUIN  WIUIAPH  OJKO
6opmiran. Hatmxkara spTrOOp Oepaauran Oyicax,
1-xonatga TOpU30OHTAN YN3UK TYJIUK paKamiIallTH-
pUIMaraHiurdHK,  2-XOJaTja d3ca  aKCHHYa
TOPU30HTAN YW3UK TYJIUK KaMallallTHPUITaH-
auruHu  kypamusz (3-pacm). UlyHu Tabkumiann
JIO3UMKH, paKamJIalITHPHII XapaéHWAa TOPU3OH-
TaJ YM3WKHUHT Xap OWp 3rpU HYKTACUHH PaKaM-
JAmTHPHUIICA, aI0aTTa HATHKA XU OYTau.
Bapua TadcunoTnap pakamIamITHpPHITaHIAH
KeiinH, opka GoHgaru acoc OYiIu0 Xu3Mar KHiTaH
tonorpaduk pactp yunpud xyinnanu. [lyana 6u3
paKamJaliTHPraH TOPH30HTAIAp Ba a0COJIBIOT
OamanaTUTH MabJIyM oynran HyKTaJap

KOMITIOTEPHUHT dKpaHuaa maimo Oymamu [3] (4-
pacm).

3-pacm. ['opuzonTan yn3ukau 17T1a HyKTana (a) Ba 45Ta
HyKTasa (0) paKamJIalITHPHUII >KapaéHu

Bapua tadcunotiap €316 OyaraHiMrura UIoHy
XOCWJI KWJIMHTaHJAaH KEWWH KapTaHWHT MaTpHIa
KYPUHUIIHUHA  SpaTHO oJ1aMu3. (Daiin—
CozpaTb—Marpuny). KoitauHr MaTrpuia
KYpUHHUIIUAA paHTaap €paaMuaa TEKUCIUK SIIHIL,
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azup CapuK, TOFJIAp 3Ca >KUTappaHr KypUHUIINAA
TacBupnaHaau (5-pacm).

'6) SRSV EYEY & F ARIHVO

WMA 00 S e 2

LA TIS00000 Mucron 1 Ofhecron 1510 arcbpraens/ ngerend
Xe 43075 m Ve 1235 75 m Wl 8100 m

4-pacm. Pactp yunpunmaran Tonorpaduk kapra (a)
Ba pacTp yuupwiran xojaraaru kapra (0)

@ 0aiin Mpaska Bug Mowck 3agaun basa Macwrab [Mapamerpel Okvo  Momouws

|= e 8B Y %Y. Y H%REY b 881 VO MMk o e @

AN 4

CEES AR A 'Y Y

| -e_ P/ P_. <X . aP~aris P

"surxondaryojd2” 1:500000 lucros: 1 ( Tonorpaduueckan) _OBvexron : 491 /0 ( otobpaerio / sbigencho )

5-pacm. XynyaHUHT MaTpuna popMmaTaaru KypHUHAIIH.

lyagan cyar 'MC macTypuHHMHT yCKyHaap
naHenuaad 3D MoAeTHN XOCHIT KWK TYTMacuHU
Oocamu3z Ba O9kpanma xkoiHwHr 3D Mopenu
XONaTHIAru KYpPHHHAIIN Xocun Oymamm [2] (6-
pacm).

a)

6-pacm. XKoitauHr Matpunanu (a) Ba 3D
KypuHumraara (0) Moaenn

Arappa kapTagard Kaicumup oObeKT abCcoIoT
OanmaHIMTH ~ HOTYFpPU  KUpUTHITaH  OYiica,
KapTaHUHI MaTpula KypuHHIAa YOy KO
XaToONUTK  SKKOJA KypuHHO Kojamu. Maskyp
Kapa€HJa XaTONHMK Ty3aTHIMO, CYHrpa KalTanaH
KapTa MaTpHIla XOJaTUra yTKa3uicarnHa XaTOJIHK
Ty3atwiran  Oynanu.Xyhaoca. Illyam  afiTum
MYMKHHKH, Ma3Kyp Makoiana Xyayaauar 3D
MonenuHM spatuimiga «Panorama» GIS Karta
Jactypu €pramuna Oakapuil XapaCHUHH Kypuo
ynkauk [5]. By xabu wmnmapuu Gaxkapumiga AT
HUHT OOIlIKa JacTypiapujiaH XaMm (oiaamaHui
MYMKHH. JIeKMH OIyHH XHcoOra OJIMII KEpakkH,
«Panorama» GIS Karta nactypu aiiHaH
Tomorpad@uK  KapTallapHH  SpaTWII, SIHTHJIALL,
TaXpup KWIUIL, Ty3aTUI, YJIap acocuaa TYpiH
MOJEIUIApDHM ~ SApaTuIl  y4yH aH4ya  KyJau
OynraHinMru yayH Maskyp Jactypiad doinaianuo
XyayuiapHuar 3D MoAenuHM ApaTHmia  oKyaa
AXILY HATHXKa Oepajn.
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VIIK 624.131:626 (571.1)
CYPXOHJIAPE BUJIOSITU CYB OMBOPJIAPHUHUHT TEOKOJIOTUK
IIAPOUTJIAPHHU T'EO®A30BHI MABJIYMOTJIAP TAXJINJIA ACOCUJA BAXOJIAII

NmomkyJioB Y. X.
Hasepreoneskagactp KymuTacu JlaBiat kagacTpiapy, Teoie3us Ba KapTorpadus MAJUTHI MapKa3u.
TomxkeHT, Y30€KHUCTOH.

AHHOTauMs. B craTtbe npUBOIATCS pE3yJAbTaThl OLEHKHM TI'€0IKOJOIMUECKHX YCJIOBUH BOJOXPAHUIHILL
CypxaHOapbUHCKOH OOJIACTH, PACIIONOKCHHBIX B PAa3HYHBIX (DH3UKO-TEOTPAQUUSCKUX 30HAX ITOBBIIICHHON
CEHCMHUYECKON OIMACHOCTH, BBIIIOJHEHHOM Ha OCHOBE aHalIM3a I'€ONPOCTPAHCTBEHHBIX AAHHBIX. PEKOMEHIOBaHO
MIPOBEJICHUE IMOCTOSIHHOI'O TI'€03KOJIOTMYECKOT0 MOHUTOpUHIa ¢ ucnojs3oBaHueM ['MC-TxHomoruéd ¢ uenbro
o0ecrieueHNsI TEXHOTCHHOM 0€30MaCHOCTH U 0e3aBapHiHON IKCILTyaTAIlMH BOJOXPAHIITHIIL

KioueBnle cJI0OBA: BOJOXPaHWIHILE, reorH(pOpMaIOHHBIE TEXHOJIOTUU ('IC-TexHon0THN),
FOCYJAapCTBEHHbIN BOJHBIM KanacTp, TOCYJAapCTBEHHBIM KaJacTp 30H IOBBIIICHHOW NPUPOJHONW OMNACHOCTH,
HanunonanbHas reorpaduyeckas nHpopManroHnHas cucrema, HanponanbHast nHpacTpyKTypa MpoCcTpaHCTBEHHBIX
JTaHHBIX.

Annotation. The article presents the results of the assessment of the geoecological conditions of the reservoirs of
the Surkhandarya region located in different physical and geographical zones of increased seismic hazard, based on
the analysis of geospatial data. It was recommended that continuous geoecological monitoring be carried out using

GIS technologies in order to ensure technological safety and trouble-free operation of reservoirs.
Key words: reservoir, geographic information technologies (GIS-technologies), state water cadastre, state
cadastre of zones of increased natural hazard, National Geographic Information System, National spatial data

infrastructure.

Kupum. /[aBnaTt cyB kagacTpu - srOHa JiaBjiaT
cyB (GOHIWHHU TAIIKUJ ATYBYH CYB OOBEKTIapH,
CyB pecypcllapy, CyB peXuMH, cUpaTH Ba YHIAH
(oiiananuIn XakuIard, IyHUHTICK, CyBiaH (oii-
JATaHyBUMJIAp TYFPHUCUAATH TapTHOTra COJIMHTAH,
MOMMHN TYnaupu® OopwiaawraH Ba 3apypar
Oynranga aHWKJIAMITHPUIAJAWTAH MabIyMOTIAp
TymiamMuau udopanaiinm xamzaa [laemar kamgactp-
napu siroHa TU3UMU(JKAT)aunar Tapkubuit kucmu
xucobmanaam [1]

Tabuuii xaBd rOKopu OYyJraH 30HaNap JaBjaT
kanactpu — KA THUHT TapkuOuii kKucmu xucobuia-
HUO, pyil Oepran xaBdun TaOuuil XomucamapHH
TH3UMIIA Ky3aTHILIAP, TATKUKOTIAP OO Oopwi,
axOopoTiap TYIUlall HaTIKaiapu Oyitmua Taiép-
JaHaJUra”, AOMMO SIHruiaad Oopuiaguran yHUU-
Kalusl KWJIMHTaH TaBcU(uiap Ba TacBHUpJap KaOw
MaBJIyMOTIIAp TYIUIaMuaaH uOopaTt 6yman. Ymoy
KaJacTp acoCHHM Kyhupaaru xaBdun TaOuuil xa-
paémnap (Xoaucaiap) TalTKAI KAJIaIu:

1. XaBduu reosioruk sxapaéunap pyd Oepaiu-
rad 30Hajapaa (3WBHiIauap, Ky4dKuiap, eMUpH-
JUIUIAP, YYKHLOUIAp, ynupuiaunuiap, cyddosus-
Jap, KapcTiap Ba Oomkamap).

2. Tunpomereoporniorus  Xoaucanapu — xaBdu
I0KOpHU OYIIraH 30Hajap (CyB TOLIKUHIIAPH, CemJap,
KOp KYYKWIapH, KyWId IIamMoJuiap, Kaaiap,

KYPFOKYMIIUK, CyB OOCHIIIY Ba OOIIKaiap).

3. CeiicMuk xaB() roKOopH Oynran 30Hamap
(3un3miIa Mapkasnapu maigo Oynuimm MyKappap
30Hamap (ceificMOreH 30Hajlap) Ba Typiuya
Toudanaru CeHCMHUK TabCUp 30HAIapH) [2].

®Da3oBUil MabIyMOTIIap MWIIHN HHPpPACTPYK-
TypacHu — WIMHNH-TEXHUKABUNA CUECAT, TEXHUK PeEr-
JaMEeHTiap, MWUIMH Ba XaJKapo cTaHaapTiap,
TAIIKWIMKA TAbMUHOT, UIIYHM Ba OOLIKa pecypciap
KaOu (a3oBUH MabIyMOTJIAPHU MIAKIUIAHTHPHIL,
KaliTa WIUIam, cakiam, OoIIKa axO0opoT TU3UMIIAp
OuiaH MHTErpauusUiall Ba GoiAaIaHUIINAA 3apyp
OynaguraH TEXHOJOTHSJIAPHUHT YMYMHH Max-
MyHJIaH uoopart.

TaakukoTr Metogoaorusicu. da3oBuil Mabiy-
MOTIap MWUIMKA HHOPACcTpyKTypacH (a3oBHid
MabIyMOTJIAPHU SIPATHIN Ba SIHTAIA0 OOpHIITHH,
JIaBJaT XOKAMHUATH Ba OOMIKAapyB OpTaHIapUHUHT
ax00poT TH3UMIIapuary Gpa3oBuil MabIyMOTIapra
WHTEpHET TapMOFU OpPKAJIM MYpO’KaaT KHIIHIIHU
TabMUHJIAILKYHHIarmwiapaad noopar:;

1. bazaBwuii ¢a3zoBuil MabIyMOTIIAP.

2. ®azoBuii MabIyMOTIAp CTaHIApTH  Ba
yJIapHU MIAKIDIAHTAPHII Ba (OMJaNaHWII METOA-
Japu.

3. MeramabnymoTiap 0Oasacu Ba ynapra My-
poxaar KWINII MEXaHU3MHU
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Acocuii kucm. CyB om00p — mapé OKHUMHHH
TapTUOra cojMil, CyB TYIUIAll Ba YHAAH CYFOPHIL,
9HEpPrusi OJHII YYyH KypWiIraH CyHBUH CyB
xaB3acuaup. bupunum cyB omOopiap 4 MUHT WK
wirapu naiigo 6ynrad. CyB oMOOpIapHUHT XyCy-
cuath Ba (oHmaNaHWINIH, QU3HK-TeorpaduK
JKOWNanryBura kKypa (TOFIM Ba TOFOJAU-TEKHUC-
JUKJIH) ¥3WTa XOC XycycusTra sra. ToFmm Xymyana
JKOWJTAIITaH CyB OMOOpIIap CyB caTXW HHcOaTaH
KAYMK OYiraH XyAyAJapHH Srajiaiinu; y3aHu yTa
gykyp (6ab3uma 100-200 M); KUPFOK HOBHIIMIIH
WHTEHCHUB 0y1M0, TOFIN AapEnapHUHT OKIMH IIH]I-
JaTiay OYNTaHiIurd YYyH YYKUHIU TOF >KUHCIapH
Ounan Oupra KOs TOF XHHCIAPHHUHT KyJIallH
HaTWXacuaa JIOWKa OWIaH IacT WHTEHCHBIUKAA
Tynagu. ToFonIu-TeKUCIUK CyB OMOOpIapy Kyiu-
Jlary acocuil XycycHuaTinapu OuiaH TaBcuguiaHaIu:
CyB CaTXy KaTTa MalJIOHNApHU Srajuiainiu,
gyykypnura 2 m.jgaH 30 M arpoduma Oymaam.
Kuprok FOBHIMIIKM UHTEHCUB OY110, J0iKa OOCHII
yTa sKagaIHKAa COAUp Oymamu. Ypra Ba KHUHK
MUKJIOpAArd CyB oMOopiap yuyH (YpraHunaérran
Tynananr cyB omOop kabu) Oy kapa€HiIapUHHT
MHTEHCHBIIUTY CE3HUIIapIIv dMac.

CyB OMOOpHMHUHI KypHIIJa fo3ara KeJaguraH
xKapa€Hiuap - cyB oMmOopiap T€OJIOTHK MyXUTra
ce3nyapiu TabCUp KypcaTaau, acocaH 3K30TeH Ba
alipuM XoJUiapja SHAOTeH jkapaéHimap (TOFIH
XyAyAjapAa WUpUK cyB oMOopiap CeHCMHUKINKHU
JKagayutamTupaan). PuBoxknaHaérran sxapaéHiap-
HUHT TypJlapy Ba MHKJIOpU OMpHUHYM HABOAT/IA CyB
OMOOp KUPFOFMHHUHI INAKIH, YJI4aMu, TOF
KUHCIIAPUHUHT JIMUTOJIOTHACH Ba CyB OMOOpIaH
(dhoitnananuim ycinyoura OoFuK [3].

Toronau-TeKUCIuK cyB OMOOpH - CyB OMOOp
KAPFOFHUJIATH T€OJIOTHK (haoNUsATH HATHXKACH]A TOF
JKUHCIIAPUHUHT HYpAaI >KaJajUIalluig sKapaéHu
ky3arwiagu. CyB oMOOp KypHJIHIIH ¥3 HaBOaTnuaa
opTHKYa OOCHM, €p OCTH CyBJIapu CATXUHUHT
y3rapuimmra, kapcr-cyddosus xapaHiapu, 3po-
3ud, XyAyAJapHUHT CyB OOCHIIM Ba YYKUIIMHU
(aonmammmmra oaub Kenamu.

CyB ombop cyB xaxmu | kM® 1aH OpTHK Ba
gykypaura 100 M gaH opTHK Oynranma Xymoyn-
Jmapaa ceHCMHMK (DAOJUIMKHUHT OIIWIINA XOJaTH
amanuéraa KysaTuiaral. byHu cabaOuHu Kyhuna-
ruya TYWIYHTUPUII MYMKHH, SBHH CYBHHHT
OFUPJIMTH TabCUPHJIA TOF KHUHCIIAP FOBAKIUTUIATH
OOCHUMHHUHI OPTHIIIM Ba TOF XHUHCIAP KATIAMUHH
STWIMIIA HATWXKACU/IA 3WIBWIAHUHT COAUp OYIu-
mura TypTky Oyna onanu. Xo3upru Bakria 20 nan
OPTHK 3WJ3WJIANap coaup OYnIum XonaucajapH
KYIrMHa WUPUK CyB oMOOpiap XyXoyuiapuia
Ky3aTwirad. bymap opacupa SHT Kywin 3mi3mia
(Bo30yxkmennoe) 1967 imnmga XWHANCTOHHUHT
Koitra rugpoy3sen maiinonnaa coaup oOynrad. 1962
WU cyB OMOOPHMHH TYJNOUPWITAHAAH CYHT
TYFOHTa SIKMH MaiJOHIapia Ky4cH3 3HjI3Wianap

comup Oynma Oomnuramu, yJapHUHT KadTapHIUIIHA
1963 #iun ypranmapupa TycaTnaH OPTHO KeTIH.
1967 ¥iun naBomMuia MarHuTyacu 5,5 rava Oyiaran
5 Ta Kywid 3WIBHIIANap COANp OYiraH, Ba HUXOAT
1967 vinmauar 10 gexaOpuna MarHuTynacu 6 naH
F0KOpH TanodaTim 3un3uia pyi 6epau [2].

Tormu xynyanmaru cyB omoOopnap. by xymyn-
mapaa 0apmo ITHATaH CyB OMOOpIAp TeOJOTHK
MYXHTIa y3ura Xoc TabCup KypcaTaau, CyB oMOOp
JKCIUTyaTaluss PEKUMU Ba XYAYIHHHT TYpPJIU-
TyMaH MOp(hOMETPHUK YIdaMiIapu sHajga Mypakkad
TEOJIOTHK Ba THAPOTEOJIOTHUK IIAPOUTIAPH OWIIaH
XapakTepiaHaad. OK30T€H TIeoJIOTHUK KapaéHiap
acocaH, KHUPFOKIApAa  OSKapIUKIAPHUHT XOCHI
Oymuimy, KaTTa KaTTa MalJIOHIapHIHT KYJUIIA Ba
CYypWJIMILIN Ky3aTuiaau [3].

Tynanadr cys omMGopu. YpraHumaérran Maii-
JIOHHUHT 3aMOHaBUH pelbe(hU ayll Ba 3aMOHABUI
TEKTOHUK XapakaTiap HaTiKacuaa Coaup OyiaraH
O0ynmuO, TUIHOIeH, IUICHCTONIEH Ba  TOJOIEH
(typrnamun) naBprmapuHn Kampa® onraH. Cys
oM00p XyIyan IOKOpH CEMCMHUK 30Haa >KOMIIal-
ran 0ynmO, 8-9 Oammm Kywim 3wi3nianap COAMP
oynran. 1907 #unaa ceficMuk sxamammuru 9 Oamn
oynran Kaparor 3wmwiacu coxup OynraH. 3wmii-
3uIa YJOFuaaH cyB omOoprava Oynran macoda 20-
30 kM O6ymmuO, cyB oMOop xyaymuma 9 Oammu
celicMuK >xanamuuk cesunrad. Ilynunraek, 1935
Hunparn BolicyH 3ui3uiacu 3NULEHTpUJA Ceic-
MUK KaJaJUITUK 7-8 OaJTHH, CYB OMOOp Xyayauja
7 OaJUTHM TAIIKWJI KWJITaH. XO03UPrH KyHTa Keluo
Tymamaar cyB omOopujard KypHIIMII HIIapH
HUXOSICUTA €TAW Ba TYroH Oamanmmurud 181w HU
TalIKWI Kwian. MakcumyMm cyB Hurmirasga 8,85
KM® CATXHH, MEHEMYM aapaxazna (80-90m) 7,5 kv’
CaTXHM TalKWJI JTagd. Kuprokaa JWHAMUK
yarapum 1,5 KM? HH TAUIKAI KWTaIi. TV¥ou
Mypakka® TaOWHH TEOJOTMK IIapOWTAA FOKOPHU
KUSUTUKIArd BOAMIANIA, TEKTOHWK ep Epuruia Ba
KOSl TOF KUHCJIApU YCTUJIA )KOUTaIraH [4].

Haruxkanap. CyB omOopu acocaH 3Heprus
ONIUINTA XU3MaT KWiaJu, Iy OuiaH Oupra Beru-
Tanys JaBpHja CYFOpPHII y4yH XaMm (oimananu-
nagu. CyB KammamuHu Oananmmuru 115-120 mra
eTragia cyB omMOOp HMKKana OopThAard Iap3iuK-
napjaH atpoduaard KyIIHA BOJUIIapra CyBHUHT
OyJOKIap KYPUHHINUIA CU3WIIN Ky3aTHIIH. By
X0Jar QuibTpanMsAra Kapuim 4Yopa-taadupiap
WIuIad YUKW 3apypIauruHn Kypcaramu (1-pacm).

OHJIoTeH JkapaCHiapjaH KypWIHII JaBpurada
3aMOHaBHI TEKTOHMK XapakaTiap, 3WI3HiIanap
ky3atwiarad. CyB OMOOpHM KypHIl Ba YHIaH
(oiinanaHuIn qaBpHa SK30TEH XKapasHiap MaKiIu
Ba JWHAMHKACH y3ura xoc. Tor €H Oaruprapuaa
Hypamn >xkapaéunapu (aoiamaaun. CyB omMOop
KHpFOKIapuaa foBwimnuiap Kysatwiagu. Cys
CaTXWUHH KYTapWINIINA SHIHJAH-THTH OYJIOKIapHH
BY)Ky/Ta KeITHPAIH.
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Pacwm 1. Tynanasr cyB oMOOpH KYIIHH BOJUIIar
KaTJiamJIap OpacHuIaru AapcirkKiapliaH CH3HOunKaéTrran
ep octu cyBu a) Tynananr gapé€ y3zanuman 60-70 m
banmanrmukaary; 6) 30-40 M GamaHrITHKIATH
Oymoxmap.

MopdomeTpuk kypcatkuunapaan ¢oiinananuo,
JaBJIaT CyB KaaacTpu OOBEKTHUHI acOCHH Kypcart-
KAYIapHIaH CaHaIraH CyB CaTXH Ba CYB XaXXKMH
ypracuaard MyHocabaTHU KYpUO YMKaMU3:

hqb = Wj(lijzw;) (1-xanBai)
R Slem '

XKanpan 1- Cypxanmapé BHIOSTH CyB oMOOpiiapu CyB
X@KMH Ba CyB CaTXHM YpTacumaru ¥y3apo OOFIHKINK
XHCoOHn

Jlounxasuit Cys §’3apo 0or-
OMOO0p |,
CyB omBop Xa)KMI/I3 cyB Tyron JIUKIINK
yHOMI/I MumH, M caTxu el
&k Maﬁl[)(()HH nuru, M |W(10°m%)/S
6 3 2
W(10%) | (1) (kM%) M
Kanyouit | g5 65 | 30 | 1231
CypxoH
Vu ku3un 160 10,5 10,5 15.24
JHerpes 13 2,25 12,8 5,67
Okrena 120 11,5 14 10,43
Tynananr 500 8.85 181 56,5

1-xanBan HaTVKaJIApy TaXJIWIIM IIyHH KypcaTaan-
KU, KaHyOHi cyB oMOOpHIaH CyB OMOOPH N ypum.ux
kypcatknun Tymamanr cyB omOopuaan 4.5 mapTa
KnIUKpoK. CypxoHaapé BHJIOATHIATH CYB XaB3a-
Japuard TaxXJIWiI IOYyHH TAabKUUIANINKH, TOFIN
XyIoyUTapAa JKOWJamradn CyB OMOOp KaTTa KHii-
MaTra 9ra, TOFOJAU-TEKUCIUKIIAapAa >KOamraH-
napu 6 naH 15 rava kuiimatHu udoaanainm.

CyB oMOopH (aoIHATUHHHT OGAPKAPOPIIUTH Ba
WIIOHWINTHIa TabCHp KypcaTaauraH OKOpHIa
alTHO YyTunaraH omwuiap OwiaH Oup KaTopha,
MHKCHEP-TEOJIOTUK Ba TEODKOJIOTHK  IIapOUT-
Japura TabcHup Kypcaram [6, 7].

Mumuii reodazoBuii MabayMoTIapaaH (M-
T reorpaduk axO00poT TU3MMHU)AaH OelIruiIaHraH
XYOYAHUHT TEO3KOJIOTHK ILIAPOUT KOMIIOHEH-
Tanapu, ep KaaacTpu MablIyMOTIApH XUCOOJIaHTaH
epaad GoHAaTaHUII Typiapu KaTjlamllapd, CyB
KaJacTpu OOBEKTJIapura TEeTUILIM MabIyMOTIap
xamJia reoMH(pOpMaIIMOH TEXHOIOTHUSIIApP acoCHIa
Oupranvkaa GorganaHral Xoiijaa Kyjdal TaxJIuiii
uiiap amaira omupuiagu. bapua reodazoswuii
MabIyMOTIAp pacTp Ba BEKTOp KYpPHHUILAATH
TEMaTUK KaTjamjapiap KYpHHHIIHAA XyXyIHHHT
TeO’KOJIOTUK XonaTuHu 250x250 metp sueiikanu
Vmyamaa pactim  dopMmaraa KOMIIOHEHTJIAPUHHU
uponanaiiau (pacum 2, 3).

Pacwm 2. /lanar cyB kagactpu Ba Tabunii xaB(
FOKOpH OYJIraH 30Hajiap AaBiaT KagacTpu 00beKTIapu
XHUCOOJIaHTaH CyB oMOopIap Xy ayajiapHu yu4yH
T€09KOJIOTHK KOMITOHSHTIAPHHUHT TaXJIHIAI MOACITH
HATHXKACH.

Pacm 3. ['eax6opot T3umaa TynanaHr cys
OMOOPUHHHT )XaHYOUI TOMOHJAaH 3 YII4aMIIi MOJICITH
KYPpUHUILIH.
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Xap Oup stuetikaga re0dKOJIOTHK XYCYCHUATIaApH
yilapra TerulnuiM TacHU(U OWIaH MOC KEJITH-
pWwiraH, UIYHHHTIEK, epaaH (oHaaIaHUIIHUHT
TapTUOW KYpPHHHUILIApHIAH XaM (QoiiianaHuiraH.
Keitmarm  Oockwuma Xap Oup  suciikamaru
KUMaTiap MaTpHIlara MOC PaBHIIIA T€0IKOJIOTHK
X0JaT JapaxalapuHd aHuknamrupaan. LyauH-
JIeK, s4eiikajard KeJITUPUITaH KuiMaTIapHUHT
Oompopracu 4 pakamiii KAAMaTHH oOJica, Yoy
sueiika JKyJa OKOpH Japaxkara odra 71e0
xucobnanaau. By sdelikagan QoiparaHuil ydyH
TEOPKOJIOTHK OMWJIMHUHT KAaWT KWIMHTaH 3apyp
MYXMM TabMHHOT THU3UMHUAAH (oiiganaHuIamu.
['eoskonoruk xonat NOTeHIUATNHNA 0axojall yayH
xap OWp Kijacc KOMIIOHEHTH Ba Typu OVitmua
ajoxuga Kypuiaau. Y TYpT Japa)xald Ba IIapTIH
1 mam 4 raya KHMMATIM KaTTaJdWKKa ora.
I'eodkomornk mApouT XapuTacuia Aapaxkanap
TYPTTa paHrIM KYpUHMILAA Ty3uwirad. Komuekc
TEOIKOJIOTHK JlapaXka CTPYKTYPACHHUHT TaXJIMIH
YUyH XapuTajap arjacuia ajJoXuia TeOdKOJOTHK
IApOUT KOMITOHEHTJIAP XapHUTACH KEITHPHUIAIM.
Xap Oup sUeliKaHWHT TapaMeTpiaphliaH MaKCH-
MyM KuhMmaTH TaHjna® onuHamu. TaOuumii xaBd
OKOpH OyJiraH 30HaNap MJaBlaT KaJaCTPUHHHT
ceficMuKk xaB( OKOpH OynraH 30Hamap OOBEKTH
XUCOOJaHAUTaH CEMCMUK aKTHB MaiJoHIapAari
CYB OMOOpJIAPHUHT XYAYAJapUHHHT TEOIKOJIOTHK
JapaxaCMHM 0axoJlall Y9yH MYXaHIHC-TE€OJOTHK
HIapouTH Ba epiaaH (QoijanaHum peKUMUHH
IKCHepT Oaxoall acocH/Ia amalra OUIHPHIaIH.

Munnuii reorpaduk axO00poT THU3UMHU MabIy-
MOTIIApX Ba Te0ax0opoT TEXHOJOTHAJIAPUHU
KYJIall OpKald CyB KajgacTp OOBEKTIIapH >KOW-
Jalmrad XyqayJuiap, KymiaJaH CyB OMOOpIapHU
TEOPKOJIOTUK IIAPOWTHHU CaTOUNIINK Jlapakacura
KYypa, KOCMHK cypaTiiap Ba Ky3aTHIIUIAD OpPKaJH
Vyprauum onubd Oopunub, XyAyanaH (QoungaaHuILl
Maimonmapuan: 1 mact; 2 ypraua, 3 rokopu Ba 4
KyJla FOKOPH JIapakaapra aKpaThiraH.

Jasnat xagactpiapu sroHa tTusumura CercMuk
xaB() IOKOpH OYnraH 30HAJNAPHUHT KaJIacTp
xucoOuHu roputHniga dannap AkaJaeMUSCUHUHT
CelicMOJIOTHS WHCTHTYTHHHHT MYTaXaCCHCIIApH
TOMOHHMJAH ONUO OOpWITraH T'€030JIOTUK TaaKu-
KOTJIap HaTwxkacuaa Tymananr cyB oMOOpH WHXKE-
HEP-TEOJIOTMK IIapOMTIapu Oyinya XyayalaH
Gdoliananuin MaWIOHIAPH WKKH XHJJIA, SBHH
JKyJla FOKOPU Ba IOKOpU Japakajard 30Halapra
axparmirad (pacm 4):

1. XKyna rokopu Japaxanari reodKOJOrHK Mai-
JOH CyB OMOOpPHHMHI KHPFOFM OViina® Ttopuu-
3UKJIU MaliJOHHM srayaiau. Japé Boauiicu y3aHu
XapcaHrToll-maramiap OwiaH, €H Oarup OYiinad
Maiiia maraia-meOeHaun ETKU3UKIap OWIaH KOII-
nanrad. KeduHrn Kucmuma 3Wd KOHTJIOMEpaTiap,
apreluTiap Ba OoxXakTouurtapaaH ubopat. Kusuru

yra tuk. Tomnud kyukunap Kysatwiand. Kos Tor
KUHCIIAPUHUHT Hypalll WHTEHCUB. BakTu-BakTh
OwiaH MalIoOH CyB OCTHAA KOJaau. 3WIBHIA
celcMHMK >Kagamnuk oprtrupmacu 0 man  +1
Oayrayany TaIIKuII KUTaI.

£ g
YCIIOBHBIE OBO3HAYUEHHA
__B 2
Pacm 4. Tynanasr cyB omOopu MaiioHIapHA
TEO03KOJIOTHK XOJIATHHY 0axoJIall CXeMaTHK XapHTach

2. FOxopu napakanaru MaigoH CyB OMOOPHHUHT
FOKOPM KUCMHJIA YEKJIAHTaH MallJJOHHU drajuiaiiy.
MaiiioH kaMJIaH-KaM XoJjlapa CyB OCTHAA KoJia-
mu Ba xaB(au xucoOnanamu. Hypamr sxapaénu
WHTEHCHB Japakaja, TOIl KY4YKuiap, TOF )KHHCIIA-
PUHMHT KaTTa KUCMHU Jap3JlaHraH KypUHMIIIA
Oynanu. By maiinoH xonatu xyaa y3rapyBuaH CyB
oMOopaaH QoiianaHui BakTUra OOFIHK.

Tankuk KWiIMHAETraH CyB OMOOp XyIyauia
@XpaTWwiraH MalJoHIap XOJNaTH CyB OMOOPHMHT
WIDIATHII  PSKUMH  Ba TEXHOTEH OMMJUIApra
OOFITHK.

bynna tabuuit Ba TexHoran xaB( rokopu OVii-
rad 30HajJapAard TEXHOTeH >kapaéHiap HucOaTtaH
KyiH y3aHJa KyNpoK yupaiinu. MacanaH, H0KOpU
THIPAaBIMK OOCHUM TabCHUPUAA TYFOHHUHI OCTKH
KACMHUIAH (UIbTpalus HAaTWXAacUAa MabIyM
MUKAOpJa OCOH JPHHUIWraH TYy3JapHU Ba THILI
bpakiysiapuan  y3u OwnadH o6 Yramu. bap-
KapOpJIUTMHM TabMHHJIALl MaKCaauAa TYFOH
aTpodugard JpeHaKIAPHUHT HIUIANl TH3UMUHH
SIITXHUIIAII BAa MOHUTOPUHT KWJIHO OOPHII TO3UM.

IOkopuaarunapaan Kenud 4MKUO, TAAKUK KH-
JUHTaH CyB oMmOopiap »XoMamrad Xyxnyuiapia
TE0’KOJIOTMK MOHHWTOPUHT HIIUIAPWHU 3aMOHABUI
TEXHUKA Ba TEXHOJIOTHSUIApDHH KYyJUlaraH XoJjja
Y3IIyKCH3 ONHO OOpHWINHU TAIKHJUIAIITHPUIIHU
MyxXuM €0 xucoOyaimMu3. Maskyp xyayuiapaard
TabMMii Ba TEXHOreH XaB() OKOpu OYyiraH 30Ha-
JapAa Maxcyc CEHCOpPJIM aTYUKIAp YPHATHIHO,
Macodanan TypubO MWDIHHA Teorpaduk axOoopoT
TH3MMH MabJIyMOTIApH Ba reoax0opoT TeXHOJOo-
TUsIapyu  OpKalnu Ky3aTuO OOpHIl HMMKOHHMHHU
ApaTaiu.
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Anadouéraap: 6. xypaes HM. O reosKoJOTHYECKHX YCIOBHUSIIX

< _ TeppUTOpHH CTPOUTENHCTBA THAPOTEXHUYECKHX

L ya6eKHSTOH Pecnyomixacu Basupaap Maxxama coopyxeHni. Oxonormdecknii Bectauk Ne03/03/2012r,
cuauHT 1998 i 7 staBapaaru 11-connmm Kapopu. C.41-45

2.V36ekucron Pecriy6nukacu Basupnap Maxkamacu
Huar 2005 #tun 30 wroHmarm 152-comnm Kapopu, 6-
WJIOBA.

3. MakcumoBuu H.I', [IpsinkoB C.B. Masie Bojo-
XPaHWIMIIA: AKOJIOTUS M 0e30MacHOCTh: MOHOTpadus.
IlepM. roc. Hau. uccnen. yn-T.-Ilepms, 2012. — 256 c.

4. TI'ynra X., Pactorn b. Ilnotunel u 3emie-
Tpsicenus. M., Mup, 1979r. 251c.

5. Xynaiibeprenos A.M., Hypmyxamemos K.III.,
Tyitunesa M.A., Jxypaes H.M., Enmropos IILMU.
T'eoskomnorus u ceicMOIKOIIOTHS TOPOIOB Y30eKucTaHa
TamxkenT 2014r. 315¢.

7. Kypunuin mes€piapu Ba KOHTaIapy. 3WI3HIaBHN
xyaymiapaa Kyprmum. KMK 2.01.03.96. Pacmuit mamp.
—Tamkent: Tam3HWNDII, 1996.- 54 c.

8. IIIHK 2.06.11-04. «CtpoutenscTBO B ceiicMuyec-
KUX padoHax. I'uapoTrexHMYecKHe  COOPYKEHUS
/T'ocapxurekrcTpoit  PecmyOmuku  Y30ekucraH. T.
Tamikent, 2006. C. 56-103.

9. ImamkynoB Y. PykoBoacTBO monb30BaTels IO
OIIEHKH TPOOHBIX IUIOIIAZCH, Ha Teppuropuu Pecmy6-
TUKH Y30EKHUCTaH ¢ TIOMOIIBIO IIPOTPaMMHOTO obecTie-
gerns Collect Earth / PykoBomcTBo mosp3oBarens. -
Tamxent, 2016. - 65

HNPUMEHEHHUE I'MC JJISI AHAJIN3A 1 OHEHKH ®OPMUPOBAHUA
TBEPJIOI'O CTOKA PEKMU ITSAH/TK

Husizos Jx.B.", ®a3buios A.P.!, Canxos C.M.?
(1I/IHCTI/ITyT BOJIHBIX MPO0OJIeM, TUIpOodHepreTHKH U sKojoruu AH PT,
“Tamxukckuit Haronansueiii Yausepeuter; niyazovjafar@mail.ru )

AnHorauus: [Ianmx - pexa B Cpenneit Azuu, jeBas coctaBisomas Amynapbu. @opMupyercs 3a cueT MHOTHX
MIPUTOKOB, K OCHOBHEIM OoTHOCsTCS peku ['yua, llloxmapa, baptanr u Mypra6. O0BseKTOM HccineoBaHU ABISCTCS
paiion Huwxuero I[IsHKa, pacnonoXeHHOIO B CEBEPHOM yacTU KOHyca BblHOca p. [IsHmxk. B Hacrosiee Bpems
CYIIECTBYIOT HECKOJIBKO HEMOCPEACTBEHHO M KOCBEHHO CBA3aHHBIX C NPHYMHAMH (DaKTOPOB, BBI3BIBAIOIIHE
HaBOJHEHHUS B pacCMaTpHBAaEMOM TEPPUTOPUH, CIIOCOOCTBYIOIINE MTOBHIIICHUIO TIOTEHIINAIA TTABOIKa M HABOAHCHHS
U KaK CcIeACTBHE yuiepOa, HAHOCUMOrO JaHHBIM IporieccoM. Ilpomecc (opMupoBaHUS HAaHOCOB CBf3aH C
Tonorpadueil u reonorueil B 30He GopmupoBaHus croka. CyIIECTBYIOT Psij YCIOBHH, KOTOPBIE CIOCOOCTBYIOT
WHTEHCUBHOCTH HABOJHEHMAO TMIPU O3TOM HEKOTOphIE M3 HUX OCTalOTCs 0e3 M3MEHEHHWs B TEUYeHHE
MPOJOJDKUTEIBHOTO BPEMEHM, a ApPYyrHe co BpeMeHeM wucde3aroT. OmHOM M3 OCHOBHBIX NpoOJIeM SBISETCS
U3MeHeHHe (MeaHIpUpPOBaHUE) B IUIaHE pycila PEKH, CBSI3aHHOE C IpoueccoM (OpMUPOBAHUS M TPAHCIOPTA
HaHOCOB. B paboTe ncrons3oBans! MeTop! JI33 ananusza u qemmudpupoBaHus JaHHBIX C UCIOJIb30BAaHUEM CHUMKOB

Landsat 2-8. [Ipoanann3upoBaHbl MOCieACTBUs KatacTpoduueckoe HaBoaHeHue 2005 r,
KiroueBble ciioBa: peka, bacceiiH, CTOK, HAHOC, HaBOAHeHus1, Landsat.

XapakTepuCTHKA pailoHa N3y4YeHHs

Oo6mas xapakrepucruka. Pexa [TsHmk oOmmas
BOJOCOOpHash IUIOMIagb KOTOPOH  COCTaBIsieT
82,534 kBapaTHBIX KHJIOMETPOB, BKIo4Yas Adra-
HHUCTaH, TeYeT C BOCTOKA, OT TpaHul] AQraHucraHa
n Kuras Ha 3anan, Gopmupysce 3a c4eT MHOTHX
MIPUTOKOB, K OCHOBHBIM OTHOCSTCS peku ['yHT,
Hoxmapa, bapranr u Mypra0d (tabdn. 1). OTtHO-
cUTENRHO 03ep B Oacceiine pexu [LaIHIK ciemyet
OTMETHUTB, YTO 3AECH CYIIECTBYIOT HECKOJIBKO 03€p
u B dacTHOocTH o03epo Cape3 pacmoioXKeHO Ha
cepennHe peku Myprab, KoTopas SBISIETCSI CaMBbIM
JUIMHHBIM NpUTOKOM peku [Isaumk. HekoTopsie u3
NPUOKOB OepyT Havajo Ha JjeaHuke PDemdyeHko,
pacIOJIOKEHHOM  Ha  €caMOM  BBICOKOI'OpPHOM
Tepputopun 4actu [lamupa. OcHOBHBIE NMPUTOKU
NOKa3aHbl B MPHUBEICHHON HIpKe Tabmuue 1 u Ha
pucynke 1.

OOBEKTOM HCCJICNOBAHUN SIBISIETCS PaiioH
Huxnero IlsHmxa, pacronoXeHHOTO B CEBEpHOM
yacTu KoHyca BeiHOca p. [lsamx (puc. 1). Otnu-
YUTEJIbHOW OCOOCHHOCTBHIO JAHHOI'O paiioHa SIBJIs-

€TCs TO, YTO 3/IECh pa3BUTa OPOCUTENbHAS MENO-
pauusi. YJIOBIETBOPEHHUE OPOIIAEMBIX ILIOIIAAEH
BOJION OCYIIECTBIISIETCS IMOCPEACTBOM CYIIECTBYIO-
el opocutenbHol cuctemsl. [Ipu 3TOM BOAO3a-
00p OCYIIECTBIISIETCSI TIOCPEJCTBOM TOJIOBHOTO
OECIUIOTUHHOTO  BO/I03200pHOTO  COOPY>KEHUS
UyOekcKoro MariucTpaibHOro KaHana, u3 p. [sHK.
CnegyeT OTMETUThb, YTO B HEKOTOPBIX CIIydasx
00BbEM JIOHHBIX HAHOCOB IOCTYIAIOIIMX B KaHall
nmocturaer 10 97.3% ot o0miero oobemMa HaHOCOB,
TPaHCHOPTUPYEMbIX MMOTOKOM. Heorienuma poitb p.
[TaH1K, CTOK KOTOPOro 00pa3yeTcs 3a CUeT TastHUS
CHeTa W JIGIHUKOB BBICOKOTOpbsi Ilamupa, B
Pa3BUTHM arpoNPOMBIIIIEHHOTO KOMILIEKCa paifoHa
Xamanmonn. Ho Bmecte ¢ TeM cC coxaleHHEM
MPUXOANUTCS  KOHCTaTUpOBaTh  (akt  ymepda
HAaHOCHMOTO JIAHHOW PEKOW HACEICHHBIM ITyHKTaM
u  uHppactpykrype paiiona. K  mnpumepy,
karactpodpuueckoe HaBogHeHne 2005 r. BRI3BAIO
pa3pylIicHHe HECKOIBKUX Y4acTKax Oeperos3amuT-
HBIX COOpYKeHHMH (ZamM0) M BBIHYJWIO HBaKyH-
posath 11 509 genosek B 6e30omacHbIe MecTa [3].
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Tabmmma - 1. XapakTepucTuka peaHoro dacceiina

Hassanue pex JHa Bon0c60pHa;2{

peku (kM) |mromans (KM°)
Pexa [Taamx 801.7 82,534
Peka I'yun 267.5 13,464
Peka [loxnmapa 117.0 4,228
Peka bapranr 226.3 29,938
Pexa Myprab (03. Capes) 303.7 20,122
Peka Szrynom 74.4 2,435
Pexa Banu 90.3 2,050

I'eonorus. TeppuTtopust U3y4eHHUsT PACIIONIONKE-
Ha B KOHIIE TOpHBIX XxpeOToB Ilamupa u obOpasyer
AJUTIOBHAJIBHBIA KOHYC BBIHOCA PEKH, MOKPBITOTO
CBOOOJHBIMM  NECOYHO-TPAaBUMHBIMU  CIIOSMH.
bacceilH peKku MOKpBIT IOMMEHHBIMH OTJIOXKE-
HusMu. Tepputropuss uW3y4eHUs TPHUHAJIICKUT
TamKuKCKON JemnpeccHoHHOW 30HE, a OaccelH
pexu Ilsamx Oeper Hawano B Ilammpckom
BBICOKOTOpbe. B  TamKHUKCKON JenpecCUOHHOU
30HE PACIPOCTPAHEHBl OTIOXKEHHA TPETHYHOU M
YETBEPTUYHON »Hpbl KAMHO30MCKOro mnepuoia u
HMMEIOTCS [iBa OCHOBHBIX pasnoMa, Ilerp Ilepsriil u
Hapsaz-Kapakyns. PaccmatpuBaemas 30Ha cop-
MHUpPOBaHa B XOJMHCTOH Tomorpaduu ¢ HEKOH-
COJIMAMPOBAHHBIM  KOHIJIOMEpaToM  (pbIXJble
Pa3HOPOAHBIE TOPOJBI), YACTHYHBIX OTIIOKCHHN
KaMEHHOMH COJIM I0PCKOT0 NMEPHOia ¥ BBIBETPEHHBIX
nopoJ mnajeo3oickoi »psl. Ha 3tux mopojax Ha
ceBepHOM wyacTu peku IIAHIK HakamMBaeTCs
jeccoBble  MopoAel. Ilamupckoe BBICOKOTOpbE
MOKPBITO MOPOJAaMH, BO3HHUKIIMMU B TEPHOJ C
MaJe030MCKOM APHI J0 majgeoreHa (puc. 2).

Mexann3m HaBoaHeHHsi. OCHOBHBIE HCTOY-
HUKH 0Opa3oBaHMs OCaJKOB B aUIIOBHAIBHOM
KOHYCE BBIHOCA PEKM pailoHa XaMaJlOHU paclo-
JOXEHbl B O0JAaCTH HEOT€HOBOTO CKOIUICHUS
PBIXJIBIX MOPOJ B JENPECCHOHHON 30HE M KPYTHIX
JIOIMMH BJOJb Te4eHus peku. Ha HekoTopsix
NPUTOKAaX HMMEIOTCS 03epa, TAe COOUparoTcs
JIOHHBIE HaHOCHI, KaK OTJIOXKEHHS, MIO3TOMY TaKoe
OTpaHMYEHHE HA OTJIOXKEHHE HAHOCOB JOJDKHO
YYUTBIBATHCS MIPH OIIEHKE OCAIKOB.

bacceiin peku [IssHmk MoxkeT ObITh Kiaccupu-
[IUpOBaHa Ha TPH Pa3JINYHbIE 30HBI, 30HA BEPXHETO
TEYEeHH, 30Ha CPEAHETO TeUeHHUs U 30Ha HIDKHETO
TedeHHs. 30Ha BEPXHETO TEUSHHS PacIoJIoXKeHa Ha
y4acTKE€ BOCTOYHOH CTOPOHBI Ha JIMHWH, COEIUH-
sromas o3epo Kapakynp udepe3 ozepo Capes, ¢
o3epoMm SAxmmkyns. ['opsl, BeicoTo#l Bbiie 5000
METPOB pAaclOJOXKEHBl B BEPXHEM 4YacTH U B
OacceifHax peK, a BHICOTa HMYKHETO YPOBHS JIOJIMH
cocraBisieT okono 3500 meTpoB, TakuM 00pazoM
pasHuna coctaBnsgeT okomo 1500 merpoB, UTO
CBUJETENBCTBYET O CPaBHHUTEIBHO IUIOCKOM COC-
TOSHUM B IUIAHE OTHOCHTENBHO 30HOH CpEIHEro
TedyeHus. [laHHas 30Ha He oOnajaer JEeJHUKAMHU.

[InprHa 6acceHOB PEK WX TOJIMH COCTaBIISCT 4-
10 xM mpu Oosbliel anuHe. B ceBepHOM 4YacTH
9TOl 30HBI B OacceiiHaX peKk WIM JOJIMHAX
UMEIOTCSI  KOMOWHHUPOBAHHBIC  aJUTFOBHAJILHBIC
KOHYCBI BBIHOCA PEK U IOWMBI, TOTAA KaK B F0XKHOMI
YaCTH UMEIOTCS OOIINPHBIE MOPEHHI .

E Teccel 1 NeCCOBUAHbBIE CYTNUHKK

PeuHbie oTnoxeHns

MonyckansHbie, nerkopaspylaemsie NOpoab! (KOHIMOMEPaTsl U IMUHbLI Heorexa)
[ ronyckansHsie, NerkopacTBOpUMEIE NOPOMLI (M3BECTHSKM, UNCHI, CONU)
[ cranehsie, cnaBopaspywaemsie nopoasi KopeHHo# ocHOBS!

Puc. 2. Cxemarndeckas HHXEHEPHO-TE0JIOTHUECKas
KapTa

CKJIOHBI TOp ¥ KOMOMHUPOBAaHHBIC TEPPUTOPUHU
AJUTIOBUAIIBHBIX KOHYCOB BBIHOCA PEK HMEIOT
MIPEATOIOKUATEIHHO TIOTY3aCyIUITMBRIE CBOWMCTBA.
Cy1liecTBOBaHUE IUIOTHBIX MOPEH JA€T OCHOBAHMUS
MpeoaraTh, 4YTo B TaHHOW 30HE OBLTH Pa3BUTHI
neaauka. Crexapl MOpeHBI OBUTM HaWACHBI Ha
BeicoTe 3800 MeTpoB. PacTHTENBHOCTH TaHHOM
30HBI CKYJHas, TaK YTO YepPEAOBAHHE 3aMOPAXKU-
BaHMSI-OTTAMBAHUSA U CYXOCTH-BIQXKHOCTH CIIOCO0-
CTBYIOT BBIBETPUBAHHMIO W Pa3pyIICHUIO ITOPO,
JIaXKe KpPETKHX MOpoJ U 00pa3oBaHHE HAHOCOB
3/1ECh Ha 3HAUUTEIBLHO BHICOKOM YPOBHE.

Hatinennass pacTUTENIBHOCTL Ha 3a00710YEHHBIX
MecTaxX BJOJb M3BWJIHUCTOM PEKH JA€T OCHOBAHUA
MpeoaraTh, 4YTo 371€Ch COOMPAIOTCS HAHOCHL. B
OacceliHax W MOMMax PeK aJUIIOBHAIbHBIC TEPPachl
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HE Pa3BUTHI, YTO O3HAYAET, YTO B pyCJe PEKH B
9TOW 30HE OOBIYHO HAKAIUIMBAIOTCS OTJIOKEHUS
nmoposA. 30Ha CpPEJHETO0 TEYEHHI C KPYTHIM
JaHAmapTOM M TOPHBIMH BEPIIMHAMU BBICOTOU
bomee 6000 M oTaesIeT OT BEpXHET0 XUPMAHIDKO.
Camas BBICOKas M3 HHUX NMHUK PeBomronnu (BBICOTA
6940 M), T/Ie pacHOJIOXKCHBI JICTHUKUA U 3]IECh XKE
HaxoIATcsa HCTOKU pek A3rynoMm u Banu. Ilpu
3TOM pasHUIla MEXIy BEpIIMHAMH ¥ HIDKHEH
yacTel0o nonuH  coctaBiser 4000  merpos
MakcuMyM Hu moutd 3000 MeTpoB BBICOTHI B
cpemrem [1].

CKJIOHBI TOP B JIaHHOW 30HE OYCHb KPYTHIE U
HNIMpUHA JIOJIMH CPaBHUTEILHO YK€, 4YeM Ha
TeppUTOpUU BBEepx Mo TeueHuto. Ilog BozmeucT-
BHEM JIETHUKOB OOpa3oBaHbI JBOWHBIE H3THOBI,
TaKk 4YTO HeOoJblnas JOIIMHA, COCTUHSIOMAs C
JIETHUKOM FIMEET 3HAYUTENbHBIE KPYThI€ CKIOHBI.
B Hmsunax [1-00pa3HBIX MOTWH UMEIOTCS HAHOCHI,
OOJBIIYI0 YacTh KOTOPBIX COCTaBJISIOT MOPEHBI,
MyCThIC MOPOABI M HEOOJBIINE aUTIOBHATILHBIC
HaHOCHL. HeOomnpimme orBeTBieHns pexu [IsaHmIK B
JIAHHOU 30HE (POPMHPYIOT aJLTIOBHATILHBIE KOHYCHI,
IIPOCTHpAIOIMECS C IOJHOXKUM rop. B Buay Toro,
YTO, B QUTIOBHAJBHBIX KOHycax peku [IsHmK
HallJICHbBl CBEXHE HAHECEHHBIC OTJIOXKECHHSA, TO
MOXXHO TPEANOJIOKHUTh, YTO B JIAHHOW 30HE
MIPOUCXOINUT HAKOILJICHUE OTIOKEHUH.

Tak Kak OCHOBHOHM NHOTOK B 3TOH 30HE HUMEET
CpPaBHUTEIBHO y3KOe€ pycio, (okojo 3 KM Mak-
CUMYM), TO TI0 CPAaBHCHHMIO C BEPXHUM TEUCHHUEM,
31ech OOJNbINEe YacThI0 MOWMBI HE O00pa3yHOTCH.
Pexa BapraHr, sSBISIOWUNACS OJHUM HU3 OCHOBHBIX
MIPUTOKOB Kak, W OOJILIIMHCTBO MPHUTOKOB B Ha
TeppuTOopun AdraHucraHa WMEIT HeOObIIHe
MOWMBI, YTO CBUICTEIHCTBYET O OECIIONMEHHOM
XapakTepe JOJIMHBL. OTH YYacCTKH OTIMYAIOTCS
HEOOJIBIIUMHU  AJUTIOBHAJIBHBIMUA KOHYCaMH, ITyC-
THIMH TIOPOJIAMU U Y3KUMH ¥ KOPOTKHMH MTOMMaMuU
MIPUTOKOB TIPU TEPECEUYCHUU C OCHOBHBIM IIOTO-
koM. CpezHsisi 4acTh JaHHOW 30HBI XapaKTepeH
HAIMYUEM MHOXECTBa CIEeIOB 00BaJOB M OMOJ3-
Hel. B yacTHOCTHU ciieqipl OMHOTO U3 KpyMHEHero
OTOJI3HS JIOCTHTAIOT B INUPUHY 5 KM U B JUIMHY 8
KM, a JUIMHAa COOCTBEHHO CaMOTO OIOJ3HS JOC-
TUTaeT 2 KM. 371eCh K€ pacnoiiokeHo o3zepo Capes,
obpazoBaBmieecss B pesynbrare obsasa B 1911
TOTy.

31eck ke MPHUCYTCTBYIOT 03epa, 00pa30BaHHbBIE
B pe3yjbTare OJIOKHUPOBAaHHUS OOBaioM, OOHapy-
XeHbl 1Mo ux ciegaM. OCHOBHBIM HCTOYHHUKOM
o0pa3oBaHHS OTJIOKEHUH C Y4YETOM HAIHYHUS
BBICOKHX TOp, SIBJISICTCS PEaKIvsi, BOZHUKAIOMas B
pe3yiibTaTe 3aMOPaKUBAHHUSI-OTTAUBAHUS U TasTHUC
JIETHUKOB, TOTJa KaK MOpPEH, aJTIOBHAIBHBIX
Teppac W MYCTBIX MOPOJ SBISICTCS BTOPUYHBIM
HMCTOYHHUKOM.

CyIecTBYIOT HECKOJBKO 0acceHOB, B KOTO-
pBIX He OBUTM HaWIEeHBI. CIEIbl AJTIOBHATBHBIX
Teppac M Kak CIEACTBUE 37ech HaOIoaaeTcs
MPOIECC OTJIOXKEHUS HAaHOCOB, YTO CBHJICTEIBCT-
BYET O TOM, YTO B I[EJIOM PYCJIO PEKH B 3TOH 30HE
MMEEeT HaKOMHUTENbHYIO CIMOCOOHOCTh. O3epo
Cape3 u o3epo Smmnkynbp He MMEIOT BOJOCTOKA
It cOpoca W3OBITOYHOM BOXBI, YTO BEHET K
HaKOIICHHIO OCAIKOB (TBEPAOTO CTOKA) B HHUX.

30Ha HWXKHEro Te4yeHus: pexu IlaHmk pacno-
JIOKEHA Ha YYacTKe OT XHPMaHKO J0 BOA03a-
O6opa UYyOexk BepxHEW 4YacCTH AaJUTFOBHAIBHOTO
KOHyca BBIHOCA PEKHM Ha ydacTKe XamaJoHH, B
y3KoHi nonuHe, ¢ otMeTkamu Hmke 4000 meTpos.
JlanHast 30Ha XapakTepu3yeTcs HaIAYNeM He
0OJNBIIOTO KOJMYECTBA JIEAHHUKOB M C Xapak-
TEPHBIM HAJIMYMEM OOJBIIOTO KOJUYECTBO CIIEIOB
OIIOJI3HEH M 3eMENIbHBIX O0BajIoOB, ¢ HEOOJBIIMMHU
MOMMHAMH ® KPYTBIMH CKJIOHAMH C y3KAMH
JIMBHCBBLIMU CITYCKaMH.

AdraHnckass CcTOpoHa B JTOH 30HE HMEET
TONOTrpaUIECKYI0 XapaKTEePUCTHKY MOTYKPYTION
(GopMBI, YTO OCTaloOCh OT MOBTOPHOH 3pPO3UH
iockux rop. KpyTeie ckioHsl, oOpa3oBaBiinecs
OT pa3MblBa OCHOBHOTO IIOTOKa W TPUTOKOB
TpaHWYaT C paBHUHAMH B BEpXHEW 4YacTH B
MEPEXOJHOM TIOPAJKE, TAe 3eMis HEe TpodyHas M
UMeeT MHOXKECTBO CIICAOB OION3HEH W KPYIHO-
MacCHITa0HBIX 3€MENbHBIX 00BajOB, YTO MPEIIo-
naraet OOJNIbIIME OTJIOXKEHUS HAHOCOB. [lomMmuMO
TOro, B OTKPLITBIX IIOPOAAX Ha KPYTBIX CKJIOHAax
MMEIOTCSI XOPOIIIO Pa3BUTHIE KaHABBI U HEOOJIBIIINE
JIOIUHBI, CJIEJIOBATENbHO TIPH BBHIBETPUBAHUU
IMOBTOPHBIMU IIpOLECCa 3aMOPAKNBAHUA-TaATHUA U

BJIKHOCTH-CYXOCTH, 00pasyroTcst OonplIne
OTJIOKEHUSA HAHOCOB.
V3kuii  KaHal  OCHOBHOIO IIOTOKa  0Oe3

o0Opa3oBaHHs OOIIMPHBIX TMOMM JaeT OCHOBaHUSI
npeanoiarate, 4ro oOpa3oBaBIIHECS B JaHHOU
30HE OTJIOKEHHsT HAHOCOB OYIYyT pachpocTpaH-
AThCA 10 BCEMY aJUIIOBHAJILHOMY KOHYCY BBIHOCA
peK B paiioHe XamaJoHHU.

XapakTepusysl aJUTFOBHAIBHBIM KOHYC BBIHOCA
peku B palioHe XaMaJlOHH, CIEyET OTMETUTh, YTO
peka IlsHmk Oeper Hayago B  BBICOKOTOPBE
[Tamupa ¢ OGacceiHOM, OKPY>KEHHBII XOJIMUCTBHIMH
TepputopusiMu, Beicotoit ot 1000 go 1500 meTpoB,
o0pa3ys pu 3TOM ATIOBUAIBHBIN KOHYC BBIHOCA
pexku B UyOeke paiiona XamaloHH, IJIOMIAJbIO
oko0J10 470 KBaJpaTHBIX KHJIOMETPOB, BeepooOpas-
HOW (OpMBI, OTKpHIBasCh Ha 3amajge B LUPKY-
JSIpHOH 1yre okoio 68 rpagycoB. Bepxyika 3Toro
KOHyCa pacloJIOKeHa Helaleko OT Bojo3abopa
Uybexk [3].

N3BectHO, uTOo peka IIAHmX Ha TeppuUTOPUHA
TamkuknucTaHa  pa3iauBaeTCd Ha  HECKOJBKO
HE BBICBIXAOINX pyKaBoB. Ilo cBumerenscTBy
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MECTHBIX JKHUTEJEH, peKa IpoTeKaeT B TaKOM
COCTOSIHUM YK€ HECKOJbKO cTosieThii. B Hac-
TosilIlee BpeMsl BOJIa TeUeT B JIBYX HAIlpPaBIICHHSX;
omHa B Adranuctan - pexa [apkan, a apyras
T€4eT BJIOJIb 1aMObI IapaJlIeIbHO TPAHULIE.

Konyc menser cBom cBoiictBa Ha ypoBHe 470-
480 meTpa BBICOTOMW, I'JI€ PACIIOJIOKEHBI TOPOJIKU
[Taxtakop, JHasmoarobox wu MertunTyrait. B
BEpPXHEHN YacTh 3TOW 30HBI, CKIOHBI Kpy4ye 4eM Ha
HIDKHEM Yyd4acTke, konebmsice ot 1:250 mo 1:300
METpOB; Tomorpaduyeckue eAWHULBI BUAHBI B
BHJE MAaJICHPKHX OYIrpOB Hamojo0ue ceTryaToi
peioHO yemyu. [losToMy peuHble KaHaiIbl HE
ObuTH 3a()MKCUPOBAHBI U PEYHOH Kypc HE ToueH. B
HIKHEH CEeKIMH CKIIOHBI MMEIOT HakJIoH oT 1:300
mo 1:600, 3mech 3adUKCHpOBaHBI OCHOBHBIC
MOTOKH W TIPOCIICKHUBAIOTCS YETKHE CTaphle PEKH
[4].

B Hacrosimee Bpems CyIIECTBYIOT HECKOJIBKO
HEINOCPEICTBEHHO W KOCBEHHO CBS3aHHBIX C
npuYrHaM# (aKTOPOB, BBI3BIBAIONINE HABOAHEHHUS
B paccMaTpHUBAacMON TEPPUTOPHM (cHee u CmoK
600bl, B0OHBIL BANAHC, UBUIUCHOCMb, HAHOCHL),
CIOCOOCTBYIOIIME  TIOBBIIICHHUIO  MOTEHIMAaja
MIABOJKA M HABOJHEHHUS M KaK CJIEICTBHE yliepoa,
HAaHOCHUMOT'O JaHHBIM MPOLIECCOM.

Hammenee wu3yueHHBIM U3 HUX SBISIOTCS
(hopmupoBaHue, MEpeHOCa U OTIOKEHUE HAHOCOB -
CHOCOOCTBYIOIIME  H3MEHEHHIO  HaIpaBJICHUIO
MOTOKa U KaK CJIEACTBHE BBI3BIBAIOIINE MEAHIpPHU-
poBanus pycia peku. P. [IaHmK XapakTepeH Tewm,
YTO BO BpEMs JIETHEIO I1aBOJKA COJEPIKUTCS
0O0JIBIIIOE KOJIMYECTBO HAHOCOB (TBEPJOTO CTOKA).
ExeronHo peka BBIHOCUT B TOMMYy pyciia Ha
yaactke Uybek 50-100 MiH. TOHH HaHOCOB [2].
OO0pa3oBaHne HAHOCOB, II€PEMELICHHE W OTJIO-
JKEHHE B COBOKYITHOCTH CHOCOOCTBYIOT YaAepiKa-
HUIO HBIHEITHETO COCTOSHUSl  aJUTFOBHAJIBHOTO
KOHYyCa BBIHOCA PEKH U APYTHX TEPPUTOPHI BHHU3
M0 TEYECHUIO PEKH.

CrnoxHbI mpoliecc GOpMUPOBaHMUs, MepeHOca
HAHOCOB (TBEPJIOTO CTOKAa) M €ro BIUSHHE Ha
nporiecc pyciaodpopMupoBaHus (MeaHIPUPOBAHUE,
o0pa3oBaHMil OTMENE U SPO3HOHHBIX YYACTKOB H
T 1.) pexu [k ABIsieTcs] HAaMMEHee N3yYeHHbBIM
SIBIICHUEM.

[Iponiecc (hopmMHUpOBaHUS HAHOCOB CBSI3aH Kak
W3BECTHO, C TOomorpadueldl W reolorueil B 30HE
(hopMHpOBaHHUs CTOKA, I'JIe B OCHOBHOM HaO0JI0/1a-
eTcs 3HauYMTebHAs pasHHULA MEXIY caMOW BBICO-
KOM M camMOi HM3KOM TeMmIepaTypod H BIaX-
HOCTBIO, YTO BIJIEYET 3a c00OHl MomepeMeHHoe
Yyepe/oBaHne KaKk 3aMOpPaKUBAHUS-TassHUS, TaK W
BJIQXKHOCTH W 3aCyNUIMBOCTH. JlaHHBIN mporecc
YCKOpsIET TMpOIleCC BBIBETPUBAHHUS TOPOJA  Ha
KPYTHIX CKJIOHAaX, CO3JAI0T HEYCTOHUYMBBIE T'e0I0-
THYECKUE YCIOBUS, CHOCOOCTBYIOIIME MacCOBOMY
0o0pa3oBaHMI0O HAHOCOB W JaIbHEHWIIEMy HX

TpaHcnopTy B peky [TaHmK.

CyIecTBYIOT MECTHBIE YCIOBHS, CIIOCOOCT-
BYIOIIME MHTCHCUBHOCTU HABOJHCHUSA. DTO HAJIH-
yhe OTMeNell, 00pa3oBaBIIMXCA Ha BCEM TEUCHHUU
camoil peku. Ha oTmensix, TeueHHe pEKU MEHSET
CBOE HAIpaBJICHHE, KOTOPOE B HEKOTOPBIX MECTax
HamnpasisieTcsl K nambe. HekoTopele U3 HUX ocTa-
10TCs 0€3 M3MCHEHUS B TCUCHUE IPOIOIKUTEIb-
HOTO BPEMCHHM, a HEKOTOPbIE TMOSBISIOTCS U
MCYE3ar0T.

I'maponunamuka pexu Ilangk 3a mepuon
1988-2019 romos. OmHOI M3 OCHOBHBIX MPOOIEM
SIBIIICTCS U3MEHEeHHE (MEaHIIPUPOBAHKE) B TUIAHE
pycna p. [Isamx, cBs3aHHOE C MpolieccoM GopMu-
poBaHUs M IepeHoca HaHocoB. Ha kocmuyeckom
caumke 1988 r. (puc. 3) BugHO, 4TO OoOMNEe MATH
mpoTokoB p. IIIHIK mpoTeKaroT Yepe3 apraHcKyro
YacTh AJUTFOBHAIIEHOTO KOHYCa BBIHOCA XaMaJOHU
(mpotoku 0003HAYEHBI HA KOCMHUYECKUX CHHMKaX,
CMHMM IBeTOM). Ha ciemyiomeM KOCMHUYeCKOM
caumke (1995 r.) BuAHO, 4YTO BCE MPOTOKHU
CTPYNIIAPOBAJNCh B OJIWH H YXKE TEKyT IIO
OCHOBHOMY mOpoToky p. Ilsumxk, npotoky Hapkaz
(puc. 4). Ha xocmmyeckmx cHuMKax 2005 r.
3apUKCHUpOBaHAa CHUTyalus KaTacTPO(PUICSCKOTO
HaBogueHus 2005 . (puc. 5). B Hactosiee Bpemst
cutyarusi  crtabunusupoBanack (puc. 6). Boma
Te4eT B JBYX HaIpaBlieHUSAX; oaHa B Adranucran
— p. Hapkan, mpyrast Bnoyib gamOBbl MapayuienbHO
rpanune Tampkukucrana (p. Caén).

Hanocsl MArkoil mnopoabsl U3  TaJKUKCKOU
JICTIPECCUOHHOM 30HBI, a TaK € W3 30HbI KPYThIX
CKJIOHOB, BKJIFOYas BBIBETPEHHYIO 30HY, BO3HHUK-
IIYI0 B Pe3yJIbTaTe 3aMOPAKHUBAHUS M OTTAWBaHUS
XK€ TBEPABIX TOPOJ TPAHCIOPTHPYIOTCA C
TEPPUTOPUN 30HBI (OPMUPOBAHUS, IUIOMIABIO
80.000 xBampaTHBIX KuiomeTpoB. (OOpazoBaHue
HAaHOCOB TIepeMEIICHHE H OTJIOXEHHE B COBO-
KYITHOCTH CIIOCOOCTBYIOT yJICPKAHUIO HBIHEIIHETO
COCTOSTHUSI aJUTFOBHAIILHOTO KOHYCa BEIHOCA PEKH U
JIPYTHX TEPPUTOPUI BHU3 110 TEUSHUIO PEKH.

Puc. 3. Kocmuyeckuii CHUIMOK aJIJIFOBHAJIBHOTO
KOHyca BBIHOCa p. XamaaoHu 3a 1988 r.
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Puc. 4. KocMudeckuii CHUIMOK aJIJIFOBHAJIBHOTO
KOHYyca BBIHOCA p. XaManoHu 3a 1995 r.

SAKmazOr SaryKok

7/ Khodzha isa

0 175 35

Puc. 5. 3oHa 3aTonneHns katactpopuaeckoro
HaBogHeHusa 2005 r.

Ecnrm  mpuHATE ~ aHTPONOTCHHBIE  MEpHI
MIPOTHUBOJICHCTBUS JJIi YMEHBIIICHUS 00pa30BaHuUs
HAaHOCOB WJIM OIPAaHUYUTh CHUCTEMY COYETAHMS
HAaHOCOB, O3TO OyJeT WMeTh BO3JCHCTBHE U
BIIUSIHAE HA €CTECTBEHHYIO OKPYXAIOIIYIO Cpeny,
BEIIYIIYIO K U3MEHEHUIO pyclla PEKU, MPUBOLSIICE
K pa3pylieHHI0O OeperoB © Kak CJeICTBUE
MPOTHUBOIABOJIKOBas JaM0a OyJeT TOABEpraThCs
HABOJHEHUSIM H DPO3UH.

C TeXHUYECKOW TOYKHU 3PEHHUS ISl CHUKEHUS
o0pa3oBaHHs HAHOCOB CJEJyeT OCYIIECTBHTH PSiJI
YKPEMUTEIbHBIX, Oepero3aluTHBIX, MPOTHBOIIA-
BOJKOBBIX pabor. Ho ¢ coxaneHneM HyXHO

KOHCTaTUPOBaTh, YTO M3-32 OIPOMHOIl TEpPUTO-
pHH, TpOBElicHWE MOJOOHBIX pPabOT MO YMEHb-
IICHUIO PHCKAa HEBO3MOXXHO pEaM30BaTh Kak C
OKOHOMHYECKOH TaKk ¥ TEXHUYECKOHW TOYKH
3pCHHUSL.

Landsat 8 (201 30:&
e F i W = l‘f“‘_'

Puc.6. l'maponunamuka pexu [IsHmK B paitone
KOHYyca BBbIHOCa XaMaloHU nocie HaBogHeHus 2005 r.

[pyras cymectBeHHass npo0ieMa 3aKiIo4aeTcst
B TOM, YTO TMOCTYIUICHHE HAHOCOB B OpOCH-
TEJIbHYIO CHCTEMY M MX OCaXJIE€HHE B KaHaJax
BEIET K  CHIKEHHMIO  TPaHCHOPTHUPYIOIEH
CHOCOOHOCTH  MOCHEIHUX W  NPHUBOAUT K
OTPOMHEIM, TIOPOH HE ONpaBAaHHBIM (PHHAHCOBBIM
3aTparaM Mo WX OYHCTKE OT HAaHOCOB.

Jlnteparypa:

1. Atnac Tamkukckoit CCP [Tekcr] / Aymante, M.:
I'VI'K, 1968. - 199 c.

2. HW3ydeHue no NpeAOTBPAIICHUI0 CTHXMHHBIX
6encreuii Ha peke IIsHIK (Ha PyCCKOM M aHTIIHICKOM
s3pikax) JCA, MUC u I'O PT. ®ouaet KYHC u 'O PT
2006. - 161 c.

3. CaunoB M.C., MMunery#t 1O.H., Komumos O.K.,
Hasnarmoesa JI.B., [llakupxanosa I'.H. HaBogHeHue B
XaMaJloHW: TIPUYMHBI, TIOCIEACTBUS W  IPOTHO3.
UccnenoBanne mpupogHOH cpeabl  KOCMHYECKUMH
cpeactBamu. [lymanobe: crien. B — Jyman6e, 2006. -
38c.

4. TaxupoB WN.I'. Bomuele pecypcol PecnyOnuku
Tamkukucran [Texcr] /MM.I'. Taxupos, I'.Jl. Kymaiiu.
Yacts 1 / HITN Lentp - dymianbe, 1994. - 182c.

ONPEJNEJIEHUE ITIPEABAPUTEJIBHBIX KOOPAUHAT KOHTPOJIBHBIX TOYEK C
NOMOIIBIO GNSS UIBMEPEHUMU AJisd YYEBHbBIX LIEJIEN
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AHHOTaIII/lfl. OTCYTCTBI/IG TOYCK C U3BCCTHBIMH KOOpAWHATAMU [Jid NPOBECACHUSA MPAKTHUUCCKUX 3aH§ITHﬁ, a

TaKXKC Ka.]'II/I6pOBKI/I MEPHBIX HpPIGOpOB

MNPpUBOAUT K
OIPCACIICHUA HX KOOpAWHAT. OnuckiBaeTcs TCCTUPOBAHUEC KOHTPOJIbHBIX TOYCK C IMOMOLIbIO

HGO6XOI[I/IMOCTI/I 3aKJIaJIKU KOHTPOJIbHBIX TOYCK U

COBPEMCHHBIX
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HAaBHMIAlMOHHBIX CIYTHUKOBBIX cucTeM Trimble R4 u moOmnsHbIX Hauratopos Trimble Juno 3. OcHoBHOE
BHMMaHHE IIPH TECTUPOBAHWM OBUIO YAGJICHO BIMSHHUIO BHEHIHUX (DAKTOPOB M JUIUTEILHOCTH HABHTAL[MOHHBIX
U3MEpeHUi Ha TOYHOCTH onpenaeneHus koopauHaT (DOP). BeimonHeH geTanbHBI aHaIH3 TOYHOCTH OMpPEICTICHHS
KOOPAWHAT KOHTPOJBHBIX TOYEK, 3aJIOKCHHBIX Ha Tepputopuu HY V3., Bo nBope ydeOHON 6a3pl W Ha XONMe, TIe
BBITIIOJTHACTCS y4eOHO-ToJIeBast MpakTuka. boiee moapoOHO omMcaHO MMOKa3aTesd TOYHOCTH IUIAHOBO-BBICOTHBIX
cocrapmstrommux  (HDOP, VDOP, PDOP, TDOP). Takke TpHBOIATCS TpaQUKA HM3MEHEHHS KOOPIWHAT B
3aBucuMocTH oT nukia GNSS usmepenuit. B Oynymewm, npemnaraercs nponssectu nosropHeie GNSS n3mepenus
3aJI0)KEHHBIX KOHTPOJIbHBIX TOYEK, YCTAHOBJICHHBIX IIYHKTOB B pa3HOE BPEeMs roja.
Kawuesrbie cioBa: DOP, GNSS, TouHOCTH KOOPJMHAT, KOHTPOJIBHBIC TOUKH.

DETERMINATION PRELIMINARY COORDINATES OF CONTROL POINTS USING GNSS FOR
EDUCATION
Annotation. The need to bookmark control points and determine their coordinates is important for practical
training, as well as calibration of instruments. Testing of points using the modern Trimble R4 navigation satellite
systems and Trimble Juno 3 mobile navigators is described. The main focus during testing was on the influence of
external factors and the duration of navigation measurements on the accuracy of determining coordinates (DOP). A
detailed analysis of the accuracy of determining the coordinates of control points on the territory of NUUz. and on
the training field. The accuracy indicators of rectangular and altitude coordinates are described in more detail
(HDOP, VDOP, PDOP, TDOP). The figure also shows the change in coordinates depending on the GNSS
measurement cycle. It is proposed to make repeated GNSS measurements of the embedded control points of the
established points with long time at different times of the year.
Key words: DOP, GNSS, coordinate accuracy, control points

VKYB MAKCAJIJIAPY YUYH HA30PAT HYKTAJIAPUHUHI JACTJIABKU KOOPJIMHATAJIAPMHU
GNSS VIIYAIIUIAPU BUJIAH AHUKJIALL
Annoranusi. KoopauHaranapyu MabiIyM Ha3opaT HYKTJIAPUHHHT MaBXyJl SMACIUTH aMaJIui MalFyJoTJIapHH
YTKa3um, cuTHHU OMIMPHII XaMa Yadan acoosiapy CHHAIIapiHN OaXkapuil IMKOHMHY OepmMaiinn. [y makcangna
V3MVY xyayauma Ba mana YKyB aMaiMETH TOJMIOHHAA MYCTAaXKaM YPHATHITAH HAa30paT HyKTaJapHHHHT
KOOpAWHATATAPUHA CYHBUH WYIIOm HaBuranmwoH cuctemMamapu Trimble R4 Ba Trimble Juno 3 wmoOGmn
HaBHraropiapu €pAamMuna aHUKIAaml Xakuaa MabiymoT OepwiraH. KysaTunuiapaa onuHraH KoOpAMHATaniap
AQHMKJIMIUIa TallKi OMWIUIAP TabCUPU Ba HABUralWs YIYalUIAPUHUHT JABOMHIUIMTH TabCHpHUra 3bTHOOP
KapaTWiIraH Ba Tax 1M 6axkapunras. [lnannu-6ananymk aHukiuk kypcarkuanapu (HDOP, VDOP, PDOP, TDOP)
b6aradpcun €purmnran. lynmnaraexk, GNSS ynuanurap mukiawra OOFIMK XOJa KOOPAWHATANAPHUHT Y3rapuil
rpaury KeITHPHUITaH. Y PHATHIITAH HA30paT HyKTAlapyia Y30K BaKTJIM MHTEpBAI OMIaH, HUTHUHT TYPIH BaKTHIA
takpopuit GNSS ynuanuiapunu O0akapHIll TaBCUS STHUIIAIH.
Kauur cy3nap: DOP, GNSS, xoopauHaTtaizap aHUKJIUIY, HA30paT HyKTajlapu

BBenenue. Psj BeicHInX y4eOHBIX 3aBelIeHUH
PecrryOmmku V3oekucran (HYY3., TUMU, TACH,
Kapakanmakckuit I'Y) B 2014r. momyuunu npu-
0OpBI TIO0ANBEHON HABUTAIIMOHHON CITyTHUKOBOM
cucrembl, B dYactHocTH, GNSS mnpueMHUKH
Trimble R4, moOunbHbie HaBuraTopsl  Trimble
Juno 3 u KOMIIBIOTEPHBIE TEXHOJIOTUH, TpeIHa3-
HaueHHBIE ]IS MCIIOJB30BaHUS B yYEOHBIX MEISX
M0 MEXXIIyHApOJIHOW 00pa30BaTENbHOM MporpaMMme
Tempus Ge-Uz. Hcnosibp3oBaHue 3THX HaBUTa-
[MUOHHBIX CHUCTEM JIAIOT BO3MOXHOCTH CTYICHTaM
MpUOOPECTH HABBIKM PabOT, CBS3aHHBIX C OMpe-
JIeIeHHEeM KOOPJMHAT KOHTPOJBHBIX TOYEK U
ypaBHHBaHUEM Teoje3ndeckux cereil. OjHaxo,
METOANYECKUX YKa3aHUH M Y4eOHBIX MPOrpamm
[0 HCIIONB30BAHUIO 3THX CUCTEM JUIA Y4YEOHBIX
neneii B Y30ekucraHe He ObUIM pa3padOTaHbI.
Toneko B 2014 romy Ha ©Oasze TamkeHTCKOro
MHCTUTYTa MEJIHMOpAllMd M HUPPHUraluyd COTpYI-
HUKaMM TEXHHYECKOT'O HHCTUTYTa KOPOJIEBCTBA
[IBenuu mpoBeneHBl MEpPBbIE TPEHHHTH IO
ucnionb3oBanuto  GNSS s momozapix  mperno-
nmaBareneit. B 2017 romy pa3paboTtan pyKOITHCHBIH
BapUaHT METOAWYECKOTO yKa3aHHWs 110 UCIIOJIb30-
BAaHMIO JJIEKTPOHHOro Taxeomerpa. Cnenosa-

TEJIHHO, yueOHBIE TPOrPaMMBbI KYPCOB I'e0]Ie3ndec-
KOTO TIPOQUIIS TOJDKHBI OBITHh CKOPPEKTUPOBAHKI C
y4eTOM BHEAPEHHUS COBPEMEHHBIX I'€0Ie3NIECKIX
MprOOPOB U CO3/IaHBI COOTBETCTBYIOIINE YCIOBUS
MPOBEJICHHS] TPAKTUYECKUX 3aHATHH W y4eOHO-
MOJIEBBIX TIPAKTUK. /[l TOBBINIEHMs KadecTBa
MPOBEJIeHHsT y4eOHO-TIONIEBBIX 3aHATHH HE00Xo-
JIUMO TaK)K€ UMETh 3TAJOHHBIE TOYKH (ITyHKTHI) Ha
teppuropurt HYVY3. u Ha y4eOHOM TOJIHMIOHE
BOM3M YapBaKCKOTO BOJAOXPAHIIIUIIA. DTH KOHT-
POJBHBIE TOYKH CIYKaT Ul MPUBS3KH TEOIOIHUT-
HBIX W HUBEIUPHBIX XOJIOB, TMPOKIIAIBIBAEMBIX
CTyICHTAaMH Ha TIPAKTUYCCKUX 3aHATHSIX. B
KadecTBe TaKWX To4ek BO nBope HYVY3. 3anoxxeHbl
3 rpyHTOBBIX penepa. Ciaeayer OTMETUTD, YTO ISt
GNSS mpuemHHMKa 3TOT BBIOpaHHBIM Yy4acTOK He
no3Boisier 100% mnpuHUMATh CUTHANBI CO BCEX
CIIyTHUKOB U3-32 ONPENECICHHBIX MPETSITCTBUI
(BpICOKME 3maHus W JepeBbs). OnTuManbHEIC
YCJIOBHSI TMpHUEMa CHUTHAJIOB BO3MOXHBI B
OTKPBITOM MECTHOCTH, T'JI€ OTCYTCTBYIOT IIOMEXHU U
npenarcTBua. Takol MECTHOCTBIO MOXET CIIYXKHUThb
MOJTHOXKbE YTaMCKOro XpeOTa, TJie paciiolioKeH
yueOnbrit momuron HYVY3. u ¢ 1998r. Ilpenongasa-
TenssMu Kadenpsl reosie3nn U Kaprorpaduun (HBIHE
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kadeapa reomesun u reouHdopmaruku ¢ 2018r.)
OPOBOSATCS  TOJNEBble  y4eOHBbIE  MPaKTHKH
CTYJICHTOB.

EsxeromHo yueOHO-TIONIEBas MPAaKTUKa CTYACH-
TOB TPOXOJUT BONM3M mocenka XymcaH, bocran-
JBIKCKOTO paiioHa, TamkeHTcKoil obxacTH. DTOT
yueOHBII MOJIMTOH BHIOpaH Ha YTaMCKOM XpeOTe,
pacnonoxeHHbl  Mexnay — Kapkaranckum u
IIckencrckum xpedramu (puc.1).

Pucynox 1. Y4ueOHbIN moMHUroH

Ousuko-reorpadUuecKue ycIOBUSA IOJHUIOHA
OTBEUaeT BCEeM TpPeOOBAHUSAM Yy4UeOHO-TIONEBOM
reoae3ndecko mpakTuku. COrlacHo mnporpamme
BBINIOJIHEHUSI Pa0OT, BCE YIVIOBBIC M JIMHEHHbIC
U3MEPEHHsI JOJDKHBI OBITh NPUBS3aHBI K IMYHKTaM
IUTAHOBOW M BBICOTHOM OMNOpHBEIX ceTeil. OTcyT-
CTBUE COOTBETCTBYIOIINX T'€0J€3NYECKUX ITYHKTOB
WIN XKe yTeps TaKhX IYHKTOB B OKPECTHOCTH
y4e0GHOT0 MOJIUIOHA CO3/IaeT ONpeAeTICHHBIE TPYA-
HOCTH /ISl TIPUBSI3KM W YPaBHUBAHWU TEOJOJIHT-
HBIX ¥ HUBEJIHMPHBIX XOJIOB, a TAKXKE MPU OPUECHTH-
pOBaHMM YCIIOBHOTO 0as3uca MOJUTOHOMETpPH-
YECKOT0 X0/1a.

MaremMaTuueckoi OCHOBOM KJIACCUYECKUX TEO-
JNE3UYECKUX HU3MEPEHHH  SIBIAETCS  MPOEKIHS
I'aycca-Kprorepa, koTopasg OO CHUX IIOp HCIOJIb-
3yercs B Tonorpago-reosie3udeckux M reodusu-
YecKHX HccienoBaHusx. Bo Bcex atux paborax, a
TaKXXe HHXCHEPHBIX H3BICKAHUSIX HCIOJB3YIOTCS
COBpeMEHHbIE HaBHranuoHHbIe cucTeMbl GNSS,
ocHoBannele Ha WGS84 u UTM. OrtcyrcrBue
COBPEMEHHBIX IU(PPOBBIX KapT CO3JAeT OIpee-
JICHHbIE TPYIHOCTH TPHU TIPOCKTUPOBAHHU U
CTPOHTENILCTBE OOBEKTOB. JlJIs1 pelieHust BbIIIIe-
yKa3aHHBIX Mpo0ieM HeoO0XoIuMo pa3paboTaTh
METO/I TpeoOpa3oBaHUsl KOOPAWHAT MEXIY JBYMS
cucremamu (CK42,WGS84) u BHenmputh coBpe-
MEHHbIE TeOMH(OPMALMOHHBIE TEXHOJIOTHH, YA0B-
JIETBOPSIIOLINE MOTPEOHOCTAM HApPOIHOIO XO3AH-
cTBa crpasbl. [IpeoOpa3oBaHHIO MEXIy Kiaccu-
YECKOM W COBPEMEHHOM CHCTEMOM KOOpAMHAT
MOCBSAIIEHO MHOTO paboT, TeM HE MEHee, 3Ta Mpoo-
JleMa OCTaeTcsi OTKPBITON M TpeOyeT KOPPEKTHOTO
pemennsa. HezaBucumMo oT TOro, kakas CHUCTEMa

KOOpIMHAT HCIOJIB3YeTCs Al Tomorpaduyeckoil
CbEMKH W OPHUEHTHPOBAHHSA, HEOOXOAMMO HMEThH
WCXOJHBIH MyHKT C TOYHBIMHU MPSIMOYTONBHBIMU H
reo/Ie3nYeCKUMHU KoopAuHaTaMu. [loaToMy 1eibo
JAaHHOW  paboTBl  sIBISiETCS oTpeesieHue
KOOpIMHAT 3aJI0KEHHBIX KOHTPOJIBHBIX TOYEK Ha
tepputopun HYY3., Bo nBope yueOHOM 0a3sl U Ha
YramckoM XonMe, TAe BBINOJHAETCS Y4eOHO-
1oJIeBast IPAaKTHKA.

GNSS naodmaionenus

Onpenesnenre MpeaBapUTEIbHBIX KOOpAUHAT 3
3QJI0KCHHBIX TOYeK Ha Tepputopun HYVY3.
BBIMOJIHEHO ¢ ncnonb3oBanneM GNSS npuemHuka
Trimble R4. Tlpuem curHajgoOB CO CIYTHHKOB Ha
IBYX TOYEK M3 TpeX MOIYYUINCh YIIOBJICTBO-
PUTENBHBIMUA M3-32 CHUTHAJIOB OTPAKEHHBIX OT
BBICOTHBIX 3JaHHH M JEPEBbEB, KOTOPBIE HEIOC-
PEICTBEHHO BIMAIOT HAa TOYHOCTh IO3UIHO-
HupoBanus (DOP), a Ha TpeTheil TOUKe TOTydeHBI
xopomue pe3ynbratel (puc.2, tabn.l). Ilokaza-
Tenb TouHocTH no3utonupoBanust DOP B GNSS
UTpacT BaXHYIO POJIb JJISl OMHCAHUS TEeOMETpPH-
YEeCKOTO IOJIOKEHHSI CIIyTHHKAa  OTHOCHTEIBHO
NPUHUMAEMOTO arnmapaTta, a TakKke IpH OKOH-
YaTeNbHOM YPaBHHUBAHWU OIPEIesieMbIX KOOPAH-
HaT MyHKTOB. B panpHeWmieM KOOpAMHATHI 3THX
MYHKTOB OyIyT yTOYHEHBI M 3aKPEIUICHBI B BHJC
KOHTPOJIBHBIX TOYEK [UI1 TEOAOJIUTHOTO, Taxe-
OMETPHUYECKOT0 U HUBEJIMPHOTO XOJOB.

Pucynok 2. KontpomnbHas Touka Ne2 Ha TeppUTOpUT
HVYVs.

[Tocnenyromire KOHTPOJIBHBIE TOUYKU 3aJI0KEHBI
Ha y4eOHO-TIoJIeBOW 0a3e W TOJHUIOHE Y4YEOHBIX
MpakTUK BOMM3M 1. XymcaH, TamKeHTCKOH
obnactu. Ha 6ase Beimonneno 10 muxmnoB GNSS
W3MEPEHNH KOHTPOJBHOW TOYKH JISi TOBEPKU H
IOCTHPOBKH KJTACCHUYECKUX T'€0Je3MIECKHX HWHCT-
pymenToB (puc.3). IIpsmMoyronpHbBIe KOOPIUHATHI B
npoekun [aycca-Kprorepa m  cpenHsst kBaj-
parnyeckas OMmMOKa W3MEPEHHBIX BEJIUYMH STOMH
TOYKH BBIYMCIICHBI HA OCHOBE KPHTEPHS X .

CrenyommmM 3TaroM ObUIO PEKOTHOCLUPOBKA
MECTHOCTH W T€O0AE3MYECKHX ITYHKTOB BOJIH3H
y4eOHOro IOJWIOHa y HOAHOXbS  YTaMCKOIO
xpebta. K coxaneHuro, Ha TEPPUTOPUHU IIOJIUIOHA
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U B OKPECTHOCTH €T0 I'e0JIe3MYECKUX ITyHKTOB HE
0o0HapyXeHO, a ycTraHoBleHHBI B 2008 TomIy
reofe3nYeCKUl perep OKa3aJicsi Ha TEPPUTOPUHU
YaCTHOTO CEKTOPA U yTEPSIH.

Ny T

Pucynoxk 3. VueOnas 6a3

25

aHYYs.

Br16op sToro momuroHa oOyCIIOBIEH TeM, YTO
penbed MECTHOCTH CIIOKHBIA M XOJIMUCTBIN, TJIC
MOKHO IIPOU3BOJUTH TPUAHTYJIAITUOHHBIC,
NOJIMTOHOMETPUYECKHE U TaxXCOMETPHUECKHE
paboThl, a TakKe CIYTHUKOBBIE T'€0/Ie3UYECKUE

WU3MEPEHUA. YuurteiBas BCE TpeOOBaHUS
reoJe3UUeCKON MPAKTUKU U YCIIOBUS B3aMMHOMU
BUJIUMOCTH  MEXIy  OyIymIUMH  IIYHKTaMH,
3aKIaaKy KOHTPOJIbHOH TOYKH pelieHo

MPOU3BECTH HA XOJIME, KOTOPBIH HAXOAUTCS Moce-
penvHe MOJIMTOHA U SIBNIETCS HAHOOJIee BHICOKUM
MECTOM OTHOCHUTEJIBHO OCTAbHBIX  YYaCTKOB
MOJIUTOHA. 3akjaaKka d3TOW TOYKH IPOU3BENCHA
CTYJIGHTAMH 2 Kypca COMIACHO HMHCTPYKIIMU IO
HuenmpoBannto -1V kmaccos, a Taxke TpeboBa-
HUIO YCTAHOBKHM ITyHKTOB MOJMIOHOMETpUH 1-2
paspsna. Ha nmaHHOW KOHTpPOJIBHOM TOYKe OBLIO
BhInoJIHEHO 4 1ukina GNSS u3mepenuit BepxHei
YaCTH JKEJIE3HOTO CTePKHA (puc.4).

[TomMuMO 3TOTO, ATOT MYHKT OYIET UCIOIB30BaH
KaK MCXOJHBIA MYHKT Ui BCEX T'€0JIe3NYECKUX M
CITYTHHKOBBIX WU3MEpPEHHH, BBITTOJTHSIEMBIX
CTY/ICHTaMHU.

Pucynoxk 4. GNSS n3mepenust KOHTPOIBEHON TOYKH Ha
MOJINTOHE

AHaJau3 U BBIBOJBI

IIpu anamuze pesynabtatoB GNSS usmepenuit
OCHOBHOE BHUMAaHHE YAEISUIOCH BIFSIHHIO BHEIII-
HUX (aKTOPOB HA TOYHOCTH OTPEAEIEHHS] KOOPIH-
HAT, a TaK)Ke KOH(OUTYpallly CITyTHHKOB B TIEPHO]
mpoBeieHns ceaHca. Uto kacaeTcst KOH(QUTYpanuu
CIyTHHKOB, TO 3TO 3aBHCHUT OT BBICOTHI M a3UMyTa
TPaeKTOPUH  JABWKEHUS  choyTHHKAa.  OOBIYHO
MHUHHMMAaNbHas BBICOTAa CIyTHUKA JOJDKHA OBITH
10%-15°, Torma mokasarems Tounoctn VDOP
CUMTAETCSl XOpOLIECH, ¢ APYrod CTOPOHBI, €CIH
CIYTHHKH OYAyT HaXOIUTHCSA B HETIOCPEACTBEHHOM
O0nmu3ocTu ApYr K ApPYry, TO 3TO O3HA4aeT, 4YTO
TEOMETPHST PACIOJIOKEHUsI JaHHBIX CITyTHUKOB
ABIsieTcs “‘craboi’”.

Jannaprit Qakt meficTByeT m HAoOOpOT, ecin
CIIyTHUKHA  PACHOJIOXKEHBI OTHOCHUTEIBHO ApPYT
Jpyra JOajeKko, TO MOXXHO CYOUTh O TOM, HYTO
TEOMETPHsI PACIONIOKEHUSI JTaHHBIX CITyTHUKOB
aBiseTcs “‘cubHON”’, W BenmumHa DOP Oymer
MeHbllle cpenHero. Xapaktepuctuku HDOP,
VDOP, PDOP, TDOP — sBiustrorcst mokasaTeiasiMu
KadecTBa MPOCTPAHCTBEHHOM 3aCE€YKH B TOPU3OH-
TaJbHOM, BEPTUKAIBHOM  IOBEPXHOCTH, IO
MECTOTOJIOKEHNI0O W BpeMmeHHu. JlaHHBIE Xapak-
TEPUCTHKH  SIBISIOTCS  (QYHKUUSMH  KOBapwua-
UOHHOM MAaTpHIbl, KOTOPBIE COCTOSAT U3 YacTei
I00ATFHON W JIOKAThHON CHCTEMBI KoopauHar. B
nepuox GNSS nabmogernit DOP BapsupoBaack
Mexay 0.115 u 0.615. Pe3ynbTatel OBYX LIMKIOB
W3MEpPEeHHW  3HAYMTENIbHO  OTKJIOHWJINCH  OT
cpennero 3HadeHus. llocrme nmeranpHOTO aHamM3a
pesynbraTtoB GNSS m3mepenunii ObUIM HCKITIOUEHBI
13 00pabOTKH pe3yNbTAaTOB 3 NHKIA W3MEPESHHI.
[lomyueHHble 3HAYEHUS KOOPIUHAT HENb3s
BOCIIPHHUMATh 32 OKOHYATENIbHBIE, WX MOXKHO
UCTIONIb30BaTh KaK MpeBapUTEIbHBIC PE3YIIbTATHI,
a B JalbHeWIeM HeoOXO0JWMO YTOYHHUTH ¢ Oolee
JUINTENLHBIMY ceaHcaMu HaOronenuii. Ha ocHose
TEOPHH MaTeMaTH4ecKol o0paboTku Treonesu-
YeCKHX W3MEepeHHH  mpu OOJNBIIOM MacCUBe
W3MEpPEHHH, BBIMOJHEHHBIX B OJMHAKOBBIX YCIO-
BUSX, 3HAUEHUE TOYHOCTH KOOPJUHAT MOMUMHSIET-
csl HOpMAJILHOMY 3aKOHY pacrpeneneHus ['aycca.
B Takmx ciydasx mpu 0oOpabOTKE HCIONB3YIOT
3aKOH OOJBIIMX YHUCE, KOTOPBIA MpHEMIIEM s
reofe3nYeCKNX M aCTPOHOMHUYECKHX H3MEpPEHHM.
ITockonbky GNSS wu3MepeHHsS BBINOJHEHBI C
OrpaHUYEHHBIM HMHTEPBAIOM BpPEMEHH MU C
HEKOTOPHIMU TIOMEXaMH, TO TOJYYUTh Haumbolee
BEPOSITHOE 3HAUCHHE KOOPAHMHAT MPECTaBISICTCS
COMHUTEJbHBIM W CIIOXHBIM. BbIuncieHne Tod-
Hocth GNSS wm3MepeHwii urpaer BaKHYIO POJIb
NpY OKOHYATEIHbHOM OIpPEJNIEICHHH KOOP/IMHAT.
Cratuctuueckuii anamuz GNSS wusmepenuin u
MOJITOTOBKA MCXOJHBIX JIAHHBIX JUII 00pabOTKH 110
CTaHJApTHOM TMporpaMMe SIBISIETCd  BaXKHBIM
¢axTopoM mpu 0o0IIEeM YpaBHUBAHUM HABUTALIOH-
HBIX U3MEPECHUMH.

OObBIYHO MEpOH TOYHOCTH SABISIETCS CPEIHSS
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KBaJIpaTHUeCKas OMMOKa €IMHMIBI Beca OJHOTO
usMepenus (c,). MHorue OImmOOYHO NOJNAraroT,
YTO MEpoH TOYHOCTH HU3MEPEHHH  sBISETCA
CpelHsis KBajpaThyeckas oOmHNOKa  CpemHero
apu(METHYECKOTO 3HaueHus (C) OT Bcero
MaccuBa H3MEpEeHHMH. JTa OLEHKAa OTHOCHUTCS K
CpeIHEMY 3HAUEHUIO BCErO0 MaccuBa U3MepeHuil. B
COOTBETCTBUM C 3aKOHOM HOPMAJIBHOI'O pacmpe-
JIEJICHUST CIy4YalHbIX MOTPEIIHOCTEH: YeM BbILIE
TOYHOCTh M3MEPEHMH, TEM TECHEE IPYIIHUPYIOTCS
HOIPEIIHOCTH OKOJIO HYJIEBOTO 3HA4YECHUS. OJTOT
3aKOH BBICTYNAeT KakK II0Ka3aTelb TOYHOCTH
M3MEpPEHU uYepe3 EeIWHCTBEHHBbIM mapamerp -
CPEIHIOI KBaJpaTHUYECKYIO0 IOIpemHocTh. Ecin
Cpemu  CIy9alHBIX H3MEpEeHUH, (OPMHUPYIOIIIX
norpemHoctd  GPS u3mepenuit, HeT JOMHUHUPYIO-
ux, TO MOXHO CYHUTAaTbh, YTO 3THU HNOTIPCIIHOCTHU
MOMYUHSIOTCST 3aKOHY HOPMAaJBHOIO pacrpeje-
JIEHUs1, KOTOPBIN [HUPOKO MPUMEHSIETCS B T€0IE3UU
JUIS1 OUEHKU TOYHOCTHU U3MEPEHUM.

OneHka TOYHOCTH TIOJIYYEHHBIX KOOPIWHAT
KOHTPOJIBHBIX TOYEK 0a3bl M Y4eOHOTO MOJIMTOHA
BBINIOJIHEHO ¢ momouisio (opmynsl ["aycca u mpu
YCIIOBHUHM, 4YTO BCE KOOPIMHATHl IIOJY4YEHBI B
OOWHAKOBBIX YCJIOBUAX, T.C. IIOJIYYCHBI IIpH
PaBHOTOUYHBIX H3MepeHusix. Huxke Ha pucyHke 6
IpUBEACHBl TIpadUKd H3MEHEHHUs KOOPAMHAT C
TEYEHHEM BPEMEHH C YUETOM (QHIbTPAIIHH.

46120338 X °
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4612033,6 ¢ °
4612033,5 -
4612033,4
® L 4

4612033,3 + ) A4 . . - :

0 1 2 3 4 5 6
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| 778 4
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777,6 + . — e
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Pucynoxk 5. I'paduk m3mMeHeHNS KOOpAWHAT
KOHTPOJIBHBIX TOUEK yueOHOM 6a3sr: a,b-mo
TOPU30HTAJILHOM COCTABIIAIOIIEH, C — IO BEPTUKAILHON
COCTaBJISFOIICH

ITocnie MckIrOYEHUS IPYOBIX M3MEPEHHM, TOY-
HOCTb OTIpE/eNIeHNs KOOPAWHAT IyHKTa CYIIEeCT-

BEHHO TOBBICHJIACHh W JUCIEPCHUS OTKIOHEHUS
KaXJ0M cepruu U3MEPEHUMN OT CPEHEr0 3HAYEHUS
MOJIYYHJIaCh yIOBJICTBOPUTEIBHON U TOJUUHSIO-
et HOpMaabHOMY 3aKOHY PaCTIPEICIICHHUS.

4612958,8 1 x
4612958,7 ®
4612958,7 ®
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4612958,6
4612958,5 <
4612958,5 T , :
0 1 2 3 4
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580179,46 - Q_—————"/
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580179,42
5801794 +—— : . $ .
0 1 2 3 4
b) Konwnuecrso yuknos GPS usmepeHuit
941 VHi B = i
40,95 1‘ b
9409 A2
940,85 T‘ e
940,8 | s ®
940,75 +— — ——
0 1 2 3 4 5
Konuuecrso yuknos GPS msmepenni
c)

Pucynox 6. I'padyuk u3MeHEHUs] KOOPIHHAT
KOHTPOJIbHBIX TOUCK MOJIMTOHA! a,b-HO FOpH?,OHTﬁHLHOﬁ
COCTaBJISIOIIEH, C — MO BEPTUKAIBHOU COCTaBIIAIOMICH

OTHOCHUTENBHO OTpeNe]eHus KOOpAUHAT y4el-
HOTO TIOJIUTOHA, TO 3/IeCh HUKAaKHX IPETsTCTBUN
MO MPUEMY CUTHAJIOB CO CITyTHHKOB HE BO3HUKAJIO.
HaBurannonHbele U3MepeHUs] KOHTPOJIBHOM TOUYKH
Ha TIOJUTOHE BBITIOJHEHBI C MEHBIIUM KOJIH-
YeCcTBOM IIMKIOB W Ha KOPOTKOM HHTEpBaJe
BpeMeHH. B pe3yibpraTe TOYHOCTH KOOPIHMHAT H
JIUCTIEPCHUS TIONyYHIIach YAOBIETBOPUTEIHHON 0e3
BCSAKOW (DMITBTPAIINN.

N3 pucyakoB 5,6 BUAHO, UYTO IUCIEPCHUS
3HAYECHUH KOOpAMHAT KOHTPOJBHOM  TOYKHM Ha
y4ueOHOW 0a3e W MOJUroHa OJIM3KH MEXAy COOOn
Omaromapss (WIBTpalMK W JICTAILHOW OLEHKH
TOYHOCTH.

B pesymnbrate o0pabotkm wmaccuBa GNSS
MU3MEPEHNH KOHTPOJIBHBIX TOYEK OBUIH MOTYYEHBI
CpelHHE 3HAYEHUs TNPSMOYTONBHBIX KOODPMHAT,
BBICOT M HMX IOTPELIHOCTH, KOTOphIE NPUBEICHEI B
Tabmune 1.

I[To pesynbraTam 3HA4YEHUW CpPEAHUX KBaJl-
parndyeckux OMMUOOK KOOPJAWHAT KOHTPOJIBHBIX
touek Ne2(HVYY3.), yueOHOI 0a3bl M TOJIHWIOHA,
nony4eHHbIXx ¢ momomblo GNSS  npuemuuka,
Obuta  TOCTpOEHa  TUCTOTpamMma, TJe IO
BEPTUKAIBHOM  OCH  HAHECEHbl  BEJIMYHHBI
MOTPEIIHOCTH B METpax, a 1o TOPH30HTAILHON ocH
— Ha3BaHUS KOHTPOJIBHBIX TOUEK (pHuc. 7).
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Ta6muua 1. [IpsmoyrosabHble KoopauHaTH npoeknuu ['aycca-Kprorepa (x,y), reonesnueckas Boicora (H) u
3HAUCHMS CPETHUX KBaIPATHUECKHX ONTHOOK

Ne X Yy H (o3 6y 64
baza 4612033.545 578943.131 778.245 0.164 0.063 0.474
2(HYY) 4579685.158 517084.438 427.877 0.059 0.044 0.437
ITonuron 4612958.640 580170.449 940.865 0.094 0.037 0.089
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Pucynok 7. 3HaueHus IOTPEMIHOCTH KOOPAUHAT 3
KOHTPOJIBHBIX TOYEK IO TPEM COCTABIISIOLINM.

N3 tabmunbl Nel U rucrorpaMmsbl, MPUBEACH-
HBIX HA PUCYHKE 7 BHUIHO, 4TO pe3yiabTaTthl GNSS
W3MEpPEHH Ha TIOJIUTOHE TOYHEE, YeM Pe3yNbTaThl,
NoJy4YeHHbIe Ha 0a3e M KOHTPOJNBHOH Touke No2
HVYV3., X014 3HaueHHEe TOYHOCTH IO KOOPAUHATE X
s Ne2 TouHee, Ye€M MO OCTAIbHBIM TOYKAM.
Bunumo B neprog GNSS m3mepenuit kondurypa-
sl CIIyTHUKOB OblTa onTUMaibHOM. nst mocto-
BEPHOCTH IOJYYEHHBIX PE3YJIbTATOB HEOOXOIMMO
npousBectd moBTOpHBIE GNSS wm3Mmepenus ¢
JUINTENBHBIM ~ WHTEPBAJIOM  BpPEMEHH.  OJTH
pe3yabTaThl  SBIAIOTCS TMPEIBAPUTENBHBIMH, a
TOYHOCTh KOHTPOJIGHBIX TOYEK YJOBIETBOPSET
BCEM TpeOOBaHMIM y4eOHO-TI0IeBOM MPAKTHUKH.

3akmouenue. Ha ocHOBE MpPOBEJCHHBIX PabOT
MOYKHO CJIeNIaTh BBIBOJI O TOM, YTO MPU PEKOTHO-
CIIMPOBKE BBIOpaHBl MECTa 3aKJIAJAKH KOHTPOIIb-
HBIX TOYEK M OINpeNleNIeHbl HMX KOOPJHHATHI C
ucnosnb3oBanreM GNSS npueMHuka.

[IpousBenen rpado-aHATUTHYECKUN — aHATIU3
M3MEHEHHUS] KOOPJUHAT IIYHKTOB B 3aBUCUMOCTH OT
NPOIOJDKUTENILHOCTH LIMKJIa HAOIIOIEHHH, a TaKkxKe
BIMSHUE 3JaHUM W COOPYXEHHH Ha TOYHOCTD
n3Mepenuid. llomyueHsl NPSAMOYroJbHBIE KOOp-

VJK: 631.587:004:631.6(575.171)

JIMHATHl 3aJJ0KEHHBIX TOYEK B mpoekuuu ["aycca-
Kprorepa u reoae3nueckue BHICOTHI OTHOCUTEIBHO
sannuncouaa Kpacosckoro.

[IpsiMOyTONBEHBIE KOOPIUHATEI U BBICOTHI 3TUX
MTyHKTOB MOYXHO HCITOJIb30BaTh TMPH OIpeNeIeHUN
KOOPIAMHAT KOHTPONBHBIX W IMPOMEXYTOUHBIX
TOYEK TaXEOMETPHUIECKOTO M HUBEIMPHOTO XOZOB,
a TaKkKe KaK HCXOIHBIE TeO/Ie3NYECKHE ITyHKTHI.
OHU MOTYT CIYXXUTh ITaJOHHBIMH ITYHKTaMH TpH
mabopaTOpHBIX W TPAKTHYECKUX 3aHATHUAK TIO
reo/ie3uu, reonH(popMaTHKe | BBICIICH Te0/Ie3HH.

B panpHelmmeM IIaHUPYETCS INPOU3BECTU
PEKOTHOCLIIMPOBKY KJIACCHYECKHX T'e0Je3NYEeCKUX
CUTHAJIOB M  MNHpaMHA  BJIOJb  BHIUMOCTH
3aJI0’)KEHHBIX ITYHKTOB  JUISL OMpENENICHUs IIOT-
paBKU pEoyKIMH M UEHTpUpoBKHU. [loBTOpHBIE
GNSS wusmMepenus mpeanonaraeTcs BBITOJHUTH C
[EeNbI0 YTOYHEHUS KOOPIWHAT W OMpPEIeICHUs
CKOPOCTH CMEIICHHUS KOOPAMHAT ATHX IYHKTOB C
TEYCHHEM BPEMEHH.
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OopaéTranu maBIaTUMHU3HH sTHamga OapKapop Ba jKagajl cypbhaTiap OWIaH PUBOKIAHTHPHUIN YIyH MYTIIOKA SHTHYA
EHamyB XaMa TAMOHWIITIApHY UNIITA0 YUKUII Ba pyEOTa YNKAPHUIITHN TaK03a ITMOK/IA.

Kanur cy3napu: cyropunaaurad epiap,

TUAPOMOOYJIb,

CYHMH CyFOpULI, YHYMJIOPJIMK, YYJJIAHUILH,

LIYpJIaHuIl, YFUTIAp, HOAHAHABUM YFUT, TYMYC, 03UKa 3JIEMEHTIIAPH.

Annotation. Elaborating absolute new approach, principles and realizing them to develop fast and make stable
in the condition of world market conjuncture sharp change and globalization and deeply analyze of progress way of

our country is required to day.

Key words: irrigated soils, hydra module, artificial irrigation, fertility, desertification, salinization, erosion,

organic fertilizers, inconvenience, humus, nutrients.

AHHOTanusl. B HacTtosimee BpeMs TINATENbHBIN AaHAIN3 MyTH PAa3BUTHS CTPaHbl OCTpas KOHKYPEHIHS Ha
MHPOBOM DBIHKE, CETONHSALIHAS pacTyllas KOHKYPEHIUS B YCIOBHAX INIOOANHM3alM MPEMATCTBYIOT Pa3BUTHIO
HOBBIX [TOJXOJJ0B ¥ IPUHIIUIIOB JUISl Pa3BUTHS HAIIETO FOCYAApCTBO O0Jiee CTAOMIBHBIMU M OBICTPBIMHU TEMITAMH.

KiroueBble cjioBa: oOpollaeMble IO4YBBI, THIPOMOAYJb, HCKYCCTBEHHOE OpOLUEHHE, IIJI0JOPOIUE,
OIyCTHIHMBAaHUE, 3aCOJICHHE, SPO3WsA, OpPraHHYeCKHEe YyAOOpEHWsS, HETPaJUIHOHHBIE YIOOpeHHs, TyMyc,
MNUTATCIIBHBIC 3JICMCHTEI.

Xo3upru KyHIa pecryOIuKaMu3  KHIILIOK bupruna ¥Y36ekncron Pecmybmmkacu Ilpesn-

xyxkamurunaa 20 MIJUTHOH TeKTapAaH OPTHK, MIy
KymiaiaH, 3,2 MHJUIMOH TeKTap CyFOpPWIIaTUTaH
SKWH ep MaimoHnapuaad ¢poiananno, axoTUHIHT
OXTHUEKU  YyIyH  O3MK-OBKAaT  MaxcCyJoTjapw,
UKTUCOIUET TapMOKJIApH Y4YyH 3apyp XOM amé
erumTupunMoraa. Cyropuiiagural MaioHIap-
HUHT YHYMAODJWTHHH OIIMPHILI, MEIHOPATHB
X0JaTH Ba CyB TABMUHOTHHHU SXIIMJIAII MaKCaauia
JaBiaT JacTypiapd JoupacHujia KeHr KyJamiu
UppHranys Ba MeEIHOpalus Taadupiiapd amaira
OIMPUIMOKAA. [2]

2008-2017 #mmnap moOaitanna 1,7 MuummoH
reKTapaH OPTUK CYFOPUJIaJUraH MailJOHIapHUHT
CyB TabMHHOTH Xamzaa 2,5 MWIUIMOH TeKTap
MalJIOHJIapHUHT METHOPAaTHB XOJIATH SIXIIMJIaHU-
UIUTa SPUILTHIAN. [2 ]

bupok rioban MKIMM Y3rapuiiy HaTHXacuia
CYHITH WHJUIapAa AaBpUM paBUILA Ky3aTHIAETraH
CYyB TaHKHCIMTH Ba HWYKH HppUTalUs TapMOK-
JAPUHUHT acOCHMl KHCMH SpPOKCH3  XoJjaTra
KENTaHJIUTd CYFOPWJIQJAWraH OJKWH epJIapuHUHT
MEJIMOPAaTUB XOJIATH EMOHJAIIMIINATA Ba HWLIap
naBomusia  (OMTANAHUIIIAH YMKUO KETHIIHMra
0NTU0 KeJNraH.

PecniyOnukana #uinmap AaBOMHIA HPPUTALHS
Ba MEJIMOpalus X0JaTH EMOHJIAIIYBU HATHXKacHia
¢doliganaHuIIgaH YUKUO KETraH epiapHu OOCKHY-
Ma-00CKWY KaiTa (olaamaHuIIra KUPUTHII, €p
OCTH CYB 3axUpanapuiad camapanu (oiinananum,
CYyB TEXOBYM TEXHOJOTMSUIADHU IKOPUHA OTHLI
XaMmJa MYKH UPPUTalusl TApMOKJIAPHUHU PEKOHCT-
PYKLMS KWJIMII OpKaJId CyB HYKOTHIMIINHH
KaMalTupuIl, IIYHUHTOEK, Oy HIulapia cajloxu-
ATIIM WHBECTOpJAap WIITUPOKHUHU TabMHHIIANI
Makcaauaa: MabIyMKH MaMJIaKaTHMH3/1a KHAIUTOK
XY)KaJIUTH COXAaCWHU sHaza OapKapop pUBOXKIAH-
TUPUII, epJIAPHUHT MEJIMOPATHUB XOJATUHH SIXIIIHU-
Jam, yIapHUHT YHYMJIOPJIHMTHHU ONIMPHIN Ba 1Ty
TapuKa KHUIJIOK XYKAIWTH SKUHIAPH XOCHIAOP-
JIMTUHUA KYNAWTUpUII YYyH 3apyp MIapT-iapo-
UTIApHU spaTuil Oyiinya KeHWHrH #Huimapaa
camapaiy Uiuiap oMo OOpuIMOKIa.

nentu IlaBkat Mupsuéeaunr 2017-2021 iw-
napaa Y3GexuctoH PecrnyGiukacuHM pHBOKIAH-
TUPHUINHUHT OeITa yCTyBOp WyHanWm Oyinda
XapakaTiap CTpPaTeTHMSACHHMHI MaMallakKaTUMU3
TapakKHETHHH Oapua coxa Ba TapMOKJIapla SIHTH
O0ockuura Kyrapuim Oyinda arpodruuda EpUTHINO
oepmras. [1]

MamnakatumMuzia CYHTM MKKA HWWAJ  W4uaa
Oapua coxajJa HMHHOBAallMOH  TEXHAJOTHsIIApHH
Kanmd ATUI Tydailin MUCITU KypuUiMaral FOTYK-
Japra  SpUIIMOKAAa. MyCTakmyl — TapakKHETH
JIABOMHJIA WKTUMOWH HyHanTupmiran 0030p
MKTUCOANETHrA acOoCNaHTaH XYKyKHH 1€eMOKpaTHK
JaBiaT Ba (PyKapomMK KaMHATH O0apmo STHII
Hynuna xa€THUHr Oapya coxa Ba TapMOKJIapuia
KaTrTa OTYKJIApHH  Kyiara  Kaputud, ayHE
XaM>KaMHUATHIAH MyHOCHO YpUH srajmiad, MUJUIUI
JABJIATYMWIMK AacOCIapuHH MycTaxkamiyad, ToM
MabHOJAry 0307 Ba CyBEpEH JaBiaTra aillaHau.

Byrynru kynma depmep Xyxalurd KUIIIOKIA
0030p UKTHCOMMETH Tarabnapura Tyna xxaBod Oepa
ONlaIuTaH  XY)KaNIMK OPUTUIIHUHT — CaMapaju
coxacura ainaHuO KOJIMOKAA. YJapHHUHT epra,
MYJKKa, OSTUIITHPWITaH XOCHJ Ba OJIMHraH
JapoMajra JSrajuK XUCCH sHaja Kydaiunb oOop-
Mokaa. depmep Xyxaaukiapuja epjaH YHyMIIM Ba
MOJUIMH  pecypcliapjiaH  TeXaMKOPIHMK — Owian
¢doliganaHuIIIapd HATWXKAacHIa MaxcCyloT TaH-
HapXu KaMaluWImM XaMJa pEeHTa0eIIHK Japaka-
CHHUHT KYTapWINIIN Ky3aTHIMOK/IA.[1]

Cyropuill MaiiIOHIapUHNA THAPOMOAYJIb paiioH-
JAIITHPUII - XYAYAHH  TaKCOHOMHK OHWpPIHK
MaigoHIapra 6ynum 0ynud, YHMHT MaKCaad ep Ba
CyB pecypciapuiaH yHymiId (oijanaHum Ba y
epjapAa WIMH-acoClaHraH CYFOPUII TapTHO-
JAPYHU KYIUIall, XaMm/1a SKWHIapAaH FOKOPH XOCHIT
OJIUTIIUD.

I'mapomMonyne  pallOHTAIITUPUIIHUHT  acOCUI
npuHmumiapu:  Ypra Ocué yuyn 1932-1951
nunnapana  B.M.JIeroctae, b.C.KonpkoB Ba
I'IL.Tenprepmap TOMOHHIAH WIIIA0 YHUKIITaH
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0ynmub, YHHHT acocuaa TYNMPOKHUHT MEXaHUK
TapKUOM Ba €p OCTH CHU30T CYBJIAPHUHUHT KOMJa-
iy éraau. [3]

1948-1957 vinnnapna C.H.PeokoB, b.B.demo-
poB Ba B.E.Epemenkonap pailoHJIAIITUPUIIHUHT
aCOCHH MPUHIMIUIAPUHY TAKOMMIUIAIITHPHUIIIH Ba
VYpra Ocué epiapunu 10 Ta rugpoMoayns paiioHra
oymumiu. (1-xamBan)

1-xanBai.
Fnupoyoz{ynf, Tynpoxausr Cusor cyBnapu

DaroH MEXaHHK TapKHOH caTxu, M
HOMEpH

1 Enrun 3-4 naH 4ykyp

2 Vpra -»-

3 Orup -»-

4 Enrmn 2 mau 3 rada

5 Vpra -»-

6 Orup -»-

7 Enrumn 1 mau 2 raga

8 Vpra -»-

9 Orup -»-

10 Typnuda 0 mau | raua

Keitmarn takoMmmmamrupuim coduk «Cpenas-
runpoBoaxionok» (Y3I'MII MYX) wunctuTyTH
tomonuaan (Ilpemep Ba 6.) 1968 #wmnma ommd
Ooopuinnu. VYnap IOKOpUAAruIaH TalIKapu THUAPO-
reO0JIOTUK-MEIHOPaTUB  00JacTiIapuHU  aXpart-
Juiap.

Bynap:

» Uykyp ’xoinamraH TPYHT CYBJIAPH SIXIIU
OKMMIa »o5ra Ba yJap TYHOPOK XOCWJI Oymuim

JKapaéHUAAQ  WIITHPOK  oTHUIIMaiau.  [I'pyHT
CYBJIAPUHU €p OCTUTA CHHTHUII 00JIacTH].
» Ep rosura sKuH OKoMnamraH TpPYHT

cyBiapu. Talmkapuaad OKUO KEIHIIH AXIIH, JeKUH
OKMO YMKMO KeTHIUM KHHMHJAIITaH XyOyad.
Tynpox xocun 0ynui >xkapaéHua UINTHPOK ATAIH
[[pyHT cyBnapuHHMHT €p IO3Mra KaJIKHO YUKHUII
obmactu].

» TIpyHT cCcyBIapuMHHHI JIOMMHH  CcaTXu
OynMmaif, MabIyM KoWgaru TaOWHMH MIapOWTra
Kapal y3rapajuraH, TalikapuiaH OKHO KEJIUIIH Ba
KeTUIIM  KUMWHJIANTaH  XyAyajdap  [TpyHT
CyBIIapHHHU EHuMnIIM 00aCTH .

penep Ba 6. (1968) TabkumnalLIapuya, ep
OCTH CyBIIapU CaTXW Ba TYNPOKHWHT MEXaHUK
TapkuOM Oup Xua Oyica xam, THIPOI€OJIOTHK-
MENIMopaTuB o0JacTu Xap Xwi Oyiica, CyFOpHUII
TapTHOM XaM Typiu4da 0yiamu. [3]

Keilimarn #wmnapaa xapranap sSpaTHLIHWHT
KOF03 KYPHUHHUILMAAH 3JIEKTPOH PaKaMJIM KYpHHU-
mura YTum, SbHU rpaduk axOopoT THU3UMHIAH

¢doiijananran  XonAa Kaprajap  SIpaTHLIHUHT
KOMIIBIOTEPIM  TEXHOJIOTHACUTA YTHII  >Kajaail
cypariap OwjaH pHUBOXIAHMOKAA. MabiayMoT-

JAPHUHT KYIUTad TypJapuHU BaKT YTHINU OWJIaH
Te3-Te3  y3rapu0® TypHIIM, OJAWA  ycynaa
Ty3WJaJIuraH KOFO3NIM KapTajaH (oijamaHuIIHI
aH4ya KUHMHIAmTUpuO 100opMokaa. ByryHru
KyHIOa Te3Kop axOopoTiapHu KaOyn KHITHII,

VIIApHUHT OJ3apOIUTHHA KypcaTHil QaKaTruHa
ABTOMATJAIITHPWITAH  TH3UM  KadoJaTiaiiu
MYMKHH.

Iy ypunna 3amonaBuii 'MC - Oy k¥yn
MHKJIOpJard rpadukif Ba MaB3ylld MabIyMOTIIAp
Oaszacura sra Oynran, 6a3a acocuja MIll OakapuIil
UMKOHHUSITHra 3ra OYIraH MOJEIUIH Ba XUCOOIH
¢ynkumsuiap Ownad Oupramrad, (a3oBuil Mab-
JTYMOTJIApHA KapTorpaduk IIakira aiTaHTHPHIIL,
TypJid  XyJiocanap 4YHKAPUII Ba MOHHTOPHHT
WIIApUHA aMalira OIIMPAJUraH aBTOMATIIAIITaH
TH3HUM, J1e0 Kaparau.

ByryHrn KyHJa KOMIIBIOTED CaBOJXOHIHTH
omMma opacupa andya omrad. [MC ma Ty3wirax
KapTa OJUIMH KOFO3JIM KapTaJiaH sXIIH Oe3alraHu,
KOMITBIOTEPIN  IMIAKIJAINTH, Kyiaga Oaxapud
Oynmac napaxkanard aHUKIWICH Ba OoIIKa Oup
KaTop ad3auMkiapu OwiaH Gapk Kuaaau.

Kaprara wucraraHya ¥3rapTUpWIl KHPHUTHIIL,
SHTH Ma3MyH Ba OY€k Oepuii, auarpamMma Ba
0oIlIKa MabIyMOTJIAPHH KHPHUTHIL, YYUPHII Ba
XO0Ka30 uiuiapHu Oaxapca O0ymaau. ByHUHT yuyH
MYaJTU(HUHT [IaXCaH Y3W KapTa TY3HWIIHUHT
KOMITBIOTEPIM TEXHOJOTHSIApU OWIaH MyKaM-
MaJIPOK TAHHWIIIMIIKA Ba yJap acocuja Kapra Ty3uo
KYPUIIH KEPAK.

Yankuprok Asyrapé HTXB xysypitar 1B SKene: ¢ ) i ypaan
TYMANI ¢ OCTH CYBAAPUHIAT CATXH (VPTA4A BETHTAIILS TABPH) BA WUYPIAHMII 1APAKACH TYTPHCILIATH CXCMATHR
XAPHTA

[====] Herupa
llw \ Kyaryn kyyin
F Iiaponoctaap
|—- Kananaap
| 3axkamwnap
00-10

[ 1015

1: 50 000

XOpasm su.i0s1m [YPIAH TYMAHN CYFOPILIAUIAH EPAAPHHIIE 1Y HPOK
XAPHTACH

lapum Gearurap:

[ ST

= . B ——= | Yerapa
, =

-

‘.:zx Kysaryn kyaaysu

T sexani sapinds
.- = 4 Ve sexasing raprutom 1yupox
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) /
Ne 1:50000
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J

1-pacm. 3amMoHaBU nacTypiapaa YU3UITaH Xopa3m
BIOATH [ 'ypIaH TyMaHHUHT THAPOMYIYIb
PaHOHNIAIITUPHUII TYITPOK KapTacH

Kapra spatumHuHT 0y TEXHOJIOTHSACH OYTYHTH
KyHIla, OWpHHYMIAH - Ce3WIapiu Japaxana
VHHBEpCaUIalliTaH, WKKUHYMIAH - JKyJa Te3
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PUBOXKJIAHAETTaH, HMHCOH (AONUATHHUHI XaMMa
coxamapuHu  KamMpa®d ona€rraH  KapaéHOMP.
Byrynru kyHzna unuiad yuKapuil KOpXoHajlapu Ba
TAIIKWIOTIApJa KapTa Ba IUIAHJIAPHU KOFO3
KYpPUHHUIINIAH DJIEKTPOH pPaKaMIM KYpHHUIINATA
VTKa3uml WOUlapd  IOKOpW  Japaxkaaa  onuo
OOpHIMOKA.

ARC GIS pgactypu KapTamapHd KOFO3IH
KYPUHUILIAH OJJIEKTPOH pPAKaMIM KYpUHHUIITA
VTkasumaa xuzMar kuinaau. Kapra Ba roaniap
TY3ULIHUHI T€0axO0pOT THU3UMHM TEXHOJOIUACH
OpKal{, SAbHU DSJCKTPOH KapTa Ba IUIaHJIAp
KypuHHAImmMaa Ty3um, okymiaman ARC  GIS
JacTypH OPKaJM KyHHIaru KeTMa-KeTJINKIa Ty3HII
JKapa€HUHU TaBCHUsI KMJIMII MyMKHH:

» Taiéprapnuk wunuiapu. DISKTPOH Taxeo-
metpiaap Ba GPS acOGoOnapuman, TacBUpJIapHU
KaliTa WODIall —BOCHTAJapHIAH, W3JIaHUIILIAD
paKamii MablIyMOTIAapHJIaH, aBTOPIMK OpUTHHAI-
JapjaaH, MaBXya (OHJ KapTajapu Ba OoIlKa-
napAaH AacTaabku MabIyMOTJIAPHHU TYTLIALI.

» Kaprorpaduk Ba ¢ona marepuaniapusy,
pacTpim TacBHpIApHU OMp XM MacIiTadra Kei-
TUPUII, CYHIpa YJIapHH KOMIBIOTEp XOTHpAacHura
JKOWJITAILL.

» Kunuox xy»anmurda XyayJUHUHT CKaHep
KWJIMHTaH KapTa Ba [UIaHJIapy, pacTpJid TacBUpIIap,
aspocyparnapu Ba GPS ac6obuma Oaxkapuirax
CbEMKa HaTWXKaJapd MabJIyMOTIApHUHHU KOMITBIO-
Tep XOTHPACHUTra KHPUTHILI.

» SlparunaérraH KapTaHWUHT MaB3ylld Kart-
JaMJIapuHM, ylapra TETHIUIH  JKaJBajUlapHU
WIITa0 YMKUII Ba YIAPHU TaXJIHIT KAJIUIIL

» Maswnymoriap 6a3zacunu sipatuil. OO0beKT-
yap TacHUGbU MaBXKyJ *Kaasauiap (arpulytiap) Ba
MaTH MabiIymMoTiaapHu OXM xoTupacura KupHU-
tuml. aptim Genrunap TH3UMUHA MIIUIA0 YHKHIIT
Ba KaTjamjapra KHPUTHIL.

» Ty3unaérran kaprara KOHTypiap, hepmep
XYXKaIUKJIApU —uerapajapd, QepMmep XyKaluk
TYFpucuaa MabirymoTinap (pepmep XyKaaurnHUHT
TAIlIKWJ TONIaH HWIK, KaJacTp pakamiapw,
HyHanuImy Ba OOIIKanap) HA KUPUTHILL.

Kapranunr maB3ynn KatiamiIapuHH MYBO(UK-
nam, KapTorpauk TacBHPHH XOCHJ KHIIWII Ba
yIapHU Taxpup Kuium. KapTaHWHT KOMIIOHOB-
KaCWHY WIIIad YMKWII Ba YHU HaIIpra Tanuépiar.
Kapranu Hamp Kuiaum. OJNEKTpOH KapTa Ba
TUTAHJIADHU  SIPATUINJIA MabJIyMOTIap Oa3acuHU
sSHaJIa KEHTaTUPHII Makcaauaa, Kaprara sHCH
TaIKWJI TONTaH OOFap, y3ym3op, TYyT30p Ba

Xojatu EKU CyB TabMUHOTH OFHp €pjapHU
KHPUTUIIUMHU3 MYMKHH. [4]

SpaTtunaraH 37eKTPOH pakaMid KapTa Ba IUIaHTa
depMep XYKAIUTH MabIyMOTJIapU KUPUTHITAaHAA
JacTyp JKagBajliura MabiIyMOTJIap aBTOMAaTHK
paBumaa TymuO Oopuiamu Ba Oy skapaéH Ousra
Microsoft Excel mactypuma xyxanuk €ku TymaH
KalIHOMAacMHM  TalW€piamuMMu3ga  SHTHILUIHK
kuputaad. byHnan Ttamkapu, kapTa Ba IUIaHra
KOHTYpJIap KUPUTHITAHAA XYXKaIUK €KU TyMaH
KOHTYP KalilHOMacu  aBTOMAaTHK  Tap3la
KApHUTHIaan.[5]

Ty3uiran 71eKTpoH pakamid KapTa Ba IUIAaHHH
XYKaMKIapapo €p Ty3ull JOWHMXAacu HIUIapuia
xaMm (¢oifmaraHum MyMKAH. by nmactyp Xxyxka-
JUKIApapo ep TYy3Wll JIOMHMXacH HIUIAPUHH
OakapuIla KeHT KyJaiiuK Ba IMKOHUSTIIApTra dra
Oynmub, 103aHM aHMKJANIAa KYJUIaHWIaJIUraH
aHbaHaBHH ycylulap, SbHH aHAUTHK, TpaQuK EKH
MEXaHUK ycylUlap/ia F03aHH XHCOOJalra XoxKaT
KOJITUPManIx.

ByHnman Tamkapu SJMEeKTpOH pakaMiid KapTa Ba
TUTAaHJIAp JaBIaTHMH3 OOWIHTH  XHCOOIAHMHUII
WWILTHK TIaXTa Ba Fajula MalOHJIAPUHU alMaiiad
9KHMII Janajapura Oynumiga Ba  YJIapHHUHT
MOHHUTOPWHTHHHA OITMO OOpHIIIIa XaM KaTTa Xu3MaT
KHJIaIu.
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KYJUIAIII BA MABJIYMOTJIAP BASACHUHMU SAPATUII

Huamo A3zu3z Huzamosuu, TUKXMMMU nonentH
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Gat technologies and information development in generation of water resources
Annotation. This article presents recommendations and conclusions on existing methods for creating the
“Gissarak” reservoir database, the creation of the database using modern GAT technologies, and its benefits.
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Kupum. MabayMKy, KUIUIOK XYXaJIUTWHU
FOPUTHIN TaOWUil MIApOUT Ba TaOMHI pecypciapra,
AHUKpPOFM Tabuuii reorpaduk naHamadrTiapra
acocnananu. Tabuuit reorpaduk nanmmadTiapaa
KMIUIOK XY)KaIMTHM YYyH 3HI MyXUMH Oy — CyB
pecypcnapu xucoOnaHaau.

MabnyMKu, X03Upru 0030p MKTHCOIUETH IIa-
pouTHIa MaMJIaKaTUMH3[Ia CyB pecypcllapuiaH,
LIYHUHIZIEK, CyFOpPHJIAJWTaH Ba JalMH epiapaaH
OKHJIOHA Ba camMapaiiv QoijanaHui Xamaa yiaapHa
Myxodaza Kuimnmpaa cyB omMOopiapu Ba THAPO-
TE€XHUK WHIIOOTAJAPHUHI MabIyMOTIapu Oa3acu-
HU fpaTWll Iy KyHHUHT SHT Aoi3ap0 macana-
CHUIUD.

“Xucopak” cyB ombopu Kamkanapé Buostuy,
[Maxpuca®3 tymanumaru MUpoKy Imaxapyacuja
xoittamran. Cys oM6op “Y3runpoBoaxo3” HHCTH-
TyTH Joiimxacu acocuma 1976-fimnma Kypuiauin
uinuiapu Oonutann®, 1986-iimnga TyraTwiran Ba
(doiinananumra Tommupwirad. ‘“Xwcopak”’ CyB
omb6opu (1-pacm) maBcymuii cyB oMO0Op caHaiuo,
acocuil cys Hurui mManOan “OxcyBmapé” Xucoo-
naHany. “Xucopak” CyB OMOOPHHHMHT CYB XaB3acH-
HUHT TYIUK Xaxmu 170 Mt M,

1-pacm. Xucopak cyB OMOOPHHHHT CyHBHI HyIonian
OJIMHTaH CypaTH.

Acocmii Kuem.  V36ekucron Pecrny6imkacu
npesupenTuanar 2018-fnn 17-anpengarn “Y36e-
kuctoH PecnyOnukacu CyB X¥Kalnuru BazuUpIUTH
GaoNMATUHM TAIIKWI 3TUII  Y0pa-TaaOUpiIapH
tyrpucuna’tu  [1K-3672-connu  kapopu KaOym
KuiMHra" 0ynuo, kapop Oyimua 2019-2021-iun-
Japaa cyB oMOOpJapH, HHPUK KaHaulap Ba THAPO-
TEXHWKAa WHIIOOTIAPWHHU KYpPHII, PEKOHCTPYKIUS
KWJIMII Xamjia yJapHu OONIKApUIIHU aBTOMAT-
namTupu OYyiinda yopa-TagOupiap IacTypu Tac-
JTUKJIaHTaH.

Xo3upru BakTaa “Xucopak” cyB OMOOPWHHHT
YMYMHIA MabJIyMOTJIapH KOFO3 MIAKIIHMIA, 3JIEKTPOH
(Word, Excel) kypunumiga (2-pacM) HIaKJIIAaHTH-
punmokaa. CyB OMOOPHHMHI yMYyMHH KYpPHUHHIIN
Xucopak cyB OMOOpH MAacmopTuAa KOFO3 Kypu-
HUILJA YW3UIrad OynuO, SMEeKTPOH KYPHHUIIAArH

y4 yuamim Magenn Mapxyx smac. CyB omOop
Oyiinua ymymuidi MabIymoTiap “JlaBcyBXyiKauk-
Ha3opar”’ WHCIEKUWSICH TOMOHHMIAH T'€O0Ae3HK
Vmuammap opkamu 4 €km 5 Wwmnma Omp Mapra
apatuinagyd. MabIyMOTIApHUHI aKCapUAT KHCMHU
pyc Tanuga/

2-pacM. XHCOpaKk CyB OMOOPHHHHT KOFO3
KYPUHUIIAATH MabIyMOTIAPH.

Hactypra MyBoQUK LIYHH aWTHII >KOM3KH, CYB
oMmOopnapuHu TaakuK Kuiuiaa ['AT TexHonorus-
JApUHH KYJJam Ba JIEKTPOH MablyMoTiap 0Oaza-
CHHM INAKJJIAHTUPHUII Kepak. bu3 TaBcus Kui-
MOK4YM OYyJraH ycyijaa Mabiaymotiap O6a3zacu ['AT
omnacura terunum Oynran  ArcGIS  mactypu
OpKaJIH1 SIpaTHIIaIu.

Harmaxanap. byausr yuys “Xucopak” cyB oM-
O0opu TYFpHCHAATH YMYMHUI MabIyMOTIIAp TyIUIa-
Haan. ArcGIS pactypuma wmaskyp axOopotiap
MaBxyz Oynca 3D yu ymuamnu momenu €xku SAS
Planet nacrypuman omnuaran “Xucopak” cyB
OMOOPHHHUHT pacTp QopMaTaarn cypaTH OKIa-
Haau Ba (a3oBUil OofnaHamgu. MaiiioHIn KaTiiam
OpKaJl MabJIyMOT KpPUTHIIUMH3 Kepak Oynran
oOektnap um3uO oJuHAIU. Xap Oup O0O0BEKT
MaKcaauAaH Kelud YMKKaH XO0JAa MabiIyMOTiap
0a3acHHUHT YCTYHHM spartwiagu. Mamxyn Mabiy-
MoTiIap Kuputmwiagn. (3-pacm).

V36exucron Pecnybnukacunaru Gapua cyB
oMOoprapHu MHTEpHET opKanu “CyB XyKaauru”
BazUpIUrura 0oriad, cyB OMOOPIAPUHHUHT HIILIAII
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MPHUHLIK OYiHya TE3KOp KYHJIMK MablyMOTJIapra
ara Oynui myMkuH. SIpHH “Xucopak” cyB oM00-
puaarn Mytaxaccuc TOMOHHIAH CyB oMOopraru
OMp KYHJIMK YMYMHH CyB XaXKMH, CYB OMOOpuTra
TymaéTraH Ba YMKAETraH CYBHMHT MHKJIOPHHU
ymaab, ArcGIS pmactypura xupwutca, TYFpuoaH-
TYFpu Oy MabIyMOT Ba3UPIUKAA TETHLILUTH OYIHUM-
Jla KYpUHaIH.

Tabanuya
ERARRAL "L\

togon_reper

Nomi Turi
10-reper To'g'on reper | 1111
11-reper To'g'on reper | 1112
12-reper To'g'on reper | 1113
13-reper To'g'on reper | 1114
14-reper To'g'on reper | 1115
15-reper To'g'on reper | 1116
16-reper To'g'on reper | 1117
17-reper To'g'on reper | 1118
18-reper To'g'on reper | 1119
19-reper To'g'on reper | 1120

Balandligi SHAPE* | SHAPE
Monurox 146
Monurox 53
Monurox 65
Monurox 49
Monurox S
Monurox 62
Monurox 80
Monurox 6
Nonurox 7
Monurox 59

|

»

© | |00 |~ @ || || |

3-pacm. Penep sa ArcGIS oacmypuoa ampubymues
MABIYMOMAAP HCAVBATU.

Sua Oup xuxaru Tymnanrad 10 Wk éxu 20
WUIITMK MabJIyMOTIApHU TaXJIMJ KHUJIUII OpKalH,
CyB OMOOpDHMHI KEHMHIM LIyHYa MYJJAaTAard
XOJIATHHH OamopaT KWW UMKOHUHH Oepasu. 10
HunmaH KeWuH CcyB oMOOp KaHIad KYpHHHUIIIA
OYNMMIIMHYN, CyB MUKIOPMHHUHI YCHIIN EKM Kama-
WUIIMHYA, TYFOHHUHT KaH4ya aedopmanus OpKaiu
UYYKULIMHU, CYBHU JIOMKAJIaHWII MUKIOPUHUHT
KaH4a OynummHu  Oamopar KWIMII — OpKaJH
AQHHUKJIAIIUMHU3 MYMKHH.

CyB oMOOpHUHT 1y maiTrada y4 ymgammn 3D
MOJIEIM SIpaTUINra 3apypusT TyFUIMarad. JlekuH
XO3UpPrH JaBpJa CyB OMOOPIApUHHUHT Y4 YI4amiu
3D mozpenu 6ynuimm 3amon Tanabuaup. 3D moxen
CyB oMOOp Xakuja TYIWK TyIIyHYa Oepau.
Maskyp Mozen oOpKajiu Xap OHp OOBEKTHHHT,
MHUCOJI Y4YyH TYFOHAArd penepiapHUHT aTpuOyT
MaBJIyMOTJIAPH MIAKITIAHTUPHING, ax00poT KUpH-
THII IMKOHHUSTHTA 3Ta 6aaMus. (4-pacm)

ArcGIS pactypuza MaimoH KYpUHHIINUAATH
MaB3yJIH KaTjiamiap opacuaa peciryOIrnKaMu3gara
Oapua CyB OMOOPJIAPWHHHT JJICKTPOH pPaKaMIIH
Kapracura aTpuOyTHB MabJIyMOTIAp >KaJBajH
IIaKJUIAaHTAH XOJJa IOKOPU AaHMKIMKAArd Tax-
JWINHM HaTIKajlapra 3pUIIMII MMKOHMHHU Oepanu

(5-pacM). By kabu WHHOBALMOH EHIAIIYBHU
HadakaT CyB omOopiapu, Oajnku Oapya TypAaru
coxanap, ailHUKca KUIUIOK XY KallUTH COXACH YUyH
KYJIIaHca KyIpOK HaTHKalapra SpUIIAIa M.

4-pacm. Xucopay cyB OMOOpHHUHT y4 Yirdamiu 3D
MOJEN

M L O K il QL T VYT

5-pacm. ArcGIS mactypuga MabIyMOTNIap YCTyHUHHI
SPATHIL Ba KUPHTHIIL

XyJsoca. CyB OMOOpPIapHHHHT MabIyMOTIap
0a3CHHM SPATHII Ba UIIUIANI PHHIIIAPHHU 3aMOH
Tanadura MocinamTupuO OOpHUII, SHHU PUBOKIIAH-
raH MamylakaTiapiard KaOW  IIaKJUIaHTHPUII
3apyp. buz takmmud xunran ArcGIS mactypu aca
OyHra sikkon mucoin Oyma omagu. ArcGIS nac-
Typula spaTwirai MabIyMOTJIAD OJHI acoChil
apxuB xucoOnaHagu, Oy JHacTyp opKamd Oup
BaKTHUHT  y3WIa V36ekucron Pecmy6nukacu
Oyiinya Oapua CyB OMOOpIAPUHM TaXJIMJI KHJIHII
Ba KYHJIMK MabJIyMOTJapra sra OYIWII MyMKHUH.
Bynnap tamkapu xap Oup cyB oMOOpH Y3MHMHT
XaKMKWWA, 3aMOH Taja0iapura Tyjiga IkaBoO
OepyBuM MabiIyMoTiIap Oa3acura sra Oynaau.
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TEOAXBOPOT TEXHOJIOTUSIJIAPUJIAH ®OMJAJIAHI AH XOJIJA CYB
OMBOPUHUHI XA)KMHUHH XUCOBJIAILL: KU3UJICOM CYB OMBOPH MUACOJIUJIA

bakueB M.P., Xacanos X., Yopues K., PaxmatoB H., UopaiimoB A.
Tamkent uppuranymsd Ba KUIIJIOK XSII)KEU'H/II‘I/IHI/I MEXaHu3anusjiam MyXaHJaAucCJiapyu HHCTUTYTH, TOHIKCHT,
Vi36ekucton. bakiev1947@rambler.ru, kh.khasanov@mail.ru

Annoranusi. Makonana macodanan 3onnam (M3) Ba ['eoax6opor tuzummnapunan(I’AT) ¢olinananran xonga
Kusnncoii napécupa Kypuiuiira TaBcust stwirad Kusnicoll cyB OMOOPHHMHI Xa)KMHHHU aHMKJIAIl KEJITHPHIITAH.
Google Earth nmacrypuna Kusuicoit cyB omMOopu XyqyAd Taxjwil KWIMHAW, TYFOH CTBOPW aHMKJIAHAU Ba
KML(Keyhole Markup Language) dopmarna caxnad onunnu. ['eoaxbopot th3umu aacrypnapunan 6upu Global
Mapper mactypura TyroH ctBopu (KML caiinr) Ba oHnaitH MabiiyMOTNap 0a3acHOaH CTBOP JKOMIAIITaH XyIy.
penrpeduruHT pakamim Moaenu (SRTM) rokmab onmmuan. Pemrpedma KoHTYpiap XOCHI KIJIHHIN, CYB OMOOPHHHUHT
1032 Ba XXMM aHHUKJIAHAW, TYFOH cBOpHU OYyiinmda Oyitmama npodmn nmad ankminu. Xap Oup KOoHTypiap Oyiinda
1032 Ba XaKMJIap TaxJWI KWIMHOW XaMAa OJHMHIaH HaTIDKalaH acocuaa KOHTyp Ba toza F=f(H), xoHTyp Ba
xakMHIHET W={(H) ¥3apo OoFmaHUII 3TpH YH3HKJIApH UILTA0 IUKUIII.

Tasanu cy3aap: Kusmicoit cyB omOopu, reoaxbopor tuzmmu, mMocodaman 3zoHmiam, Google Earth, Global
Mapper, penrbe(hHUHT paKamiIl MOJICIH, KOHTYP, CyB OMOOPH F03aCH Ba XKMH.

AHHOTaI.lI/lﬂ. B I[aHHOﬁ CTaTbC MNPHUBCACH MCTOA pacycTa obbeMaB Kusmiicaiickoro BOAOXPAHUJIMIIC, PEKO-
MCHAOBAHHOI'O JIA CTPOUTCIBCTBA HA p.KPI3PIJ'IC€lI>i, C HUCIIOJIb30BAHUEM I.[PI(l)pOBOﬁ MOJICIN pem,e(ba IMOJYYCHHOTO C
MOMOIIBIO TUCTAaHIIMOHHOTO 30HIAMPOBAHUE U FeOMH(OPMAIIMOHHBIX TexHOJIOorud. [IpoaHan3upoBana TeppuTOpHs
Kei3puicaiickoro Bojoxpanuiauina B mporpamme Google Ilnanera 3emuis, ompenieneH CTBOP IS CTPOUTEIHLCTBO
wioTuHel, W ¢aiin coxpaneM B ¢opmare KML(Keyhole Markup Language). B oagHo wu3 mporpamma
reonH(pOpMaMOHHBIX TexHosorui, Global Mapper, 3arpyxeHn ctBop miotuHbsl (KML daiin) n u3 onnaitn-6asst
JMaHHBIX 1udpoBas mozaeau (SRTM) paiiona ctpoubebcTBa. DOPMUPOBAIUCH KOHTYPBI, ONPEACISUTUCH TUIOMIAIb U
00beM BOJOXpaHWIHIIA, [TOJTY4YEHBI TIPOOJIBHBIN NPOGHIL CTBOP INIOTHHEL. [IpoaHann3npoBaHa miomanb 1 00beM
JUIA KaKA0ro KOHTYpa U Ha OCHOBAHUH NOJYUCHHBIX PE3YJIbTATOB ObLIH pa3pa60T aHbl KpHBasi B3AUMOCBA3HU KOHTYP
u momans F=f(H), xortyp u 06sem W={(H).

KarueBble cioBa. Krei3puicalickoe BOJOXpaHWIHIIIC, FeOI/IH(I)OpMaI.II/IOHHBIe TCXHOJIOTHMH, AUCTAHIIMOHHOC
sonaupoBanue, Google [lnanera 3emust, Global Mapper, uudposas mozaens penbeda, KOHTYp, TIIOHIAL U 00HEMb
BOJOXpaHWIMIIA.

Annotation. This article provides a method for calculating the volume of the Kyzylsai reservoir, recommended
for construction on the Kyzylsai River using by Remote Sensing and Geographical Information System. The Google
Earth program analyzed the territory of the Kyzylsai reservoir, dams and saved them in the KML (Keyhole Markup
Language) format. The Global Mapper program has downloaded a dam stock (KML file) and an online database
digital model (SRTM) of the area where the site is located. Contours formed on the relief, the surface and volume of
the reservoir were determined, and a longi-tudinal profile developed along the bottom of the dam. For each contour,
the surface and volume were analysed, and based on the results obtained, the contour and surface F = f (H), the
contour and volume W = f (H) correlation curves were developed.

Key words: Kyzylsai reservoir, geographic information systems, remote sensing, Google Earth, Global Mapper,
digital elevation model, contour, area and volume of reservoir.

Kupum. MKTrcoaquéTHUHT Xagan puBOXKIaHUO
Oopaérran Oup BakTAa Xap OMp coxXa BaKWIUIapH
YUyH MabiiyM OuUp OOBEKTHHHI Teorpaduk >Kou-
JAIyBU TYFPUCHJIATH aHUK MabIyMOTIIAPHU KUCKA
BaKT HW4YMJA OJHII, TYIUIAN, TaxJWI KHJIWII,
MO/JIEJUTAIITHPHIIL, TIPOTHO3MIAIT Ba OOLIKAPHUIIT MY-
XM axaMHAT KacO »TaguraH OMWIIap XHCO0-
nanazau [1,2,3].

3amonaBuil '”ATnapHuHT camapaiy UIIAlInHU
cail€épamMu3 XyAyIJapuHA TaAKUK KWIAIIHUHT
HYIIonmm yeryOiapcu3 TacaBBYp KHIJIUII KHHH.
M3 — epHHHT 103acH TYFpUCHAArd axOOpPOTHH Y
OunaH aManuii KOHTAKCH3 TYIUIAIra acocjIaHraH
WwIMUR  WyHamum  OynuO, 103a  TYFpHCHAArH
MabJIyMOTIAPHU OJIMLI Kapa€Hu OOBEKTIap TOMO-
HUJAaH aKCc »JTajuraH »HEpPrus TYFpUCUAATH
MabJIyMOTHH KEeHWHYAJINK WILIOB OEPHIL, TaXJIMJI
KWJIAII Ba amManna (oigaraHuin MyMKAH OYaau

[4,5,6,7].

M3 opKanu OJMHIaH KO pelrlbeUHUHT PaKaM-
T MOJIENHM Xap KaHJail KoopAuHaTanap TU3UMHIra
HucbaraH Ep CaTXMHWHT KYTapuiWIId paKamiind
TacCBHPH, TOMOTpadUK FO3AHUHT DHT OJJUIA MIAKITH
Ba pakamiu TaBcu(u OYInMO, epHUHT Xap KaHman
HyKTaaard OaJaHA-MACTIMTH aHUKJIAlga, ep
caTxuHUHT 3D MojenuHu Ty3ulga, TUAPOJIOTHK
Ba TCOJIOTHK TaxXJIMJUlap ONUILZA, CYyB OMOOpPWHH
Kypulll y9yH TIOTEHIHAT >KOWIapHU aHWKJIAII,
TaBCHUS JTWITaH CYB OMOOPHWHUHT Xa)XMHHHU
Oaxomnami, ep OCTH CYBJIapUHH MOJEIUIAIITHPHILL,
9XTUMOJIMI 3ppO3UsIapHU aHMKJIAII, CeJ FOBa-
JUraH Ba celira YUAaMJId MaiJIOHJIapHU aHUKJIaLl
MYMKHH.Ta0MMH  pecypciapHu KUIUPHILA,
KHUIIIIOK XY KIMTHHU OoImKapumiaa ¢hoimananuin
mymkuH [8,9,10,11].

I'AT TexHonorusmapra OynraH Tagad OIIMIITH
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HaTWXacuaa, XO3UpIu KyHJa TypJld XU coxajapra
mymxamtanarad AT pgactypiapu wnmia® 4ukui-
Mokaa. Ymapman oupu Blue Marble Geographics
MHHOBAIIMOH XapHUTalall JacTypuid TabMHHOT
kommanusicuHuHr Global Mapper nactypu 0ynuo0,
nactyp 200 maH opTHK (aiym TYpHHU YKUH OJHIIT
Ba TiobOan MawiymMoTiap Oab3acura KUPHII
UMKOHUSITIAPUHUHT OOpJIMTH, >KOWHUHT KOHTYp-
JapuHH Ba NPOQWIIAPUHN MIUTA0 YUKHIL, TYIAU-
pUIaguraH Ba KECHJIaJUraH XaXKMIapHH XHCOO-
mam, GPS KypuiMacWHH KOMITIOTEpra yJjaraH
X0JIJa MabJIyMOTJIapUHU TYFPUAAH-TYFPU NACTYp-
ra IOKJaml HHKOHHATH, AAacTyp WHTepPEerCHHUHT
COJTAINTH Ba KyJainuru OWiaH XO3UPrH KyHIa
Oomka reoxOOpOT THU3UMH JAacTypilapyd opacuja
oMmMonamud 6opMoxaa. Masxyn [12,13].

TagkukoT 00beKTHM Ba MeTOAU. TaaKUKOT
TOIKEHT BUJIOATUHHMHI CYB TAbMHUHOTHHH SXILU-
nam Makcanuna, Kusuiacon mapécu y3anuna Kypu-
Jyinra TaBcus STWiran Kusuicoit cyB omOopu
XyAyAuJa amaira OUHPHIIH.

Google FEarth onnaiiH gacTypy HMMKOHMAT-
napunaH kenu6 umkub Kusumncoit cyB ombopu
XyAyAuda Kys3aTyB HILIapu oiau0  OopuiaH.
XKotinuar penbedu YpraHu® YHKHIAW, TOFOH
KypHIIl Y9yH ONTUMAI ko Tannanau Ba Add Path
Oyiipyru é&pmammaga cTBOp YTKazwinaud. Yuzub
onmuaran crsop KML c¢opmaraa caxnad onusHau
(1-pacm).

1-pacm. Toron crBopu (Google Earth)

Global Mapper nactypura TyroH creopu (KML
¢aitn) roxmanaan Ba Connect To Online Data
OylipyFu €pramuia OHJIAiH MabiIyMoTiap O6a3acu-
JaH CTBOp OKOMJamran Xyaya perbeuHUHT
Hlartn pamap Tomorpaduk MHCCHACH OpKalIn
omuHraH pakamum  moaenu (SRTM) rokmab
omHIH. (2-pacMm)

CyB OMOOpUHHHT pakaMin Mojienuaan Qoiina-
naHnO, CyB OMOOPHHHUHT [03aCH Ba Xa)KMHU aHUK-
nam O6unaH Oupra xap Oup KoHTypiap Oyiinua ro3a
Ba XaXMJIap TaxJIWl KWIMHIM, MaKCUMal CyB
WUFUII YY9yH TYFOH OWJIaH EMWINMILIN Kepak Oyiran
CTBOpJIAp aHWKJAHIW Ba CTBOp Oyinya OVitmama
npodruIap UIIA0 YUKUIIIH.

2-pacm. Kusniicoii cyB ombopu Xynyau penbeGuHIHT
pakamu mozenu (Global Mapper)

JacTtnab cyB OMOOPHHUHT 103aCH Ba Xa)KMHUHU
ooxonam yuayn Generate Contours Oyipyru épnaa-
MHUJIa Xap METpAa KOHTYpJiap XOCHJ KWJIMHAIU.
CyB OMOOpMHMHI 03aCH Ba XQ)KMUHHM aHHUKJALI
Y4yH MabJIyM OWp OTMETKala 0332 XOCWI KWIU-
Haau. Kusuicoil cyB omGopuaa MakcuMas KOHTYP
1115 o©Yynranm yuyn 1115-kontyp Edit Line
Feature Oyiipyru Epiamuia 103a XOCHJ KHJIHII
YUyH KOHTYpJapAaH axpaTu0, sStHTH KOHTYP XOCHI
KunuHaau. Xocwn KunuHraH koHTyp(1115) Ba
TyroH ctBopuaan Create New Area Features from
Selected Lines Oyiipyru Epaamuaa 103a XOCHI
KurHaad. (3-pacm)

—
=
fv\ —

3-pacm. 1115 — koHTYpAa XOCHI KUJIMHTaH [03a.

JactypHuHT siHa OMp MMKOHUSTIApUAaH OMpHU
cTBOp O¥tinya npodunan Kypum. byausr yayua 3D
Path Profile Oyiipyru €paamusia TYFOH CTBOPUHHHT
KYHJIQIaHT TPOQHUIMHA KypHIl OpKAId TYFOH

y3yHiIMrd, yprada Oamanmnmukiapu, Option
MmenHrocugard Show path details dynkuusicunan
TYFOH CTBOPMHMHI MAabIyMOTJIAPUHU  KYPHII

MyYMKHH (4-pacm).

P froteestine o1 gt ey

R T Y
From Pos 63 90679895, 41 7346157 T o 63 757O6TIAHS 41 EESETTE
Minivum Clearance: -4.1 m at 69. 7906798959, 41.1794456157

4-pacMm. TYFOH CTBOPUHUHT KyHJIAJIAHT ITPOQUIH
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Tankukor HaTwkaidapu. Koutyp (1115) 6¥-
Whya 103a XOCWJl KWJIMHraHJaH cyHr Measure
Volume (Cut-and-Fill) Oyiipyru é&épnamunma cys
OMOOPHHUHT Xap Oup KOHTypJapHuja cyB 103acH Ba
CyB OMOOpPHHHMHT XKMUHU AHHKJIAIIAMHU3 MyM-
kuH. Measure Volume oliHacW o4YwiraHmaH CYHT
Use Same Base Height Value for All Vertices 6¥-
mumura 1-0ym karakka koHTyp (1112) xmputn-
JagM, 2-xkatakka Meters TaHiaaHagd, 3-KaTakKka
above sea level (qynru3 carxura nucOaran, 1112)
tamnanaay Ba OK Oocunaau. Dxpanga Volumetric
Calculations oifHacu oumnazw, Oy epja AEHTH3
carxugan 1112 meTp OanaHIMKAA, XOCHI KUJIHH-
rau 1112-koutyp rozacu (Fill Area, 0,54 xm°) Ba
o1y oTMeTkaza cyB oMOopuHWHT XakmuHH (Fill
Volume, 16632417 m*) anuknanma. Cys oMGopu-
HUHT 103acM Ba X&XMUHH Xap OWp MeTp Y4YyH
TaxXJIWI KUTHO yukaMus. Xap oup kontypaa (1031-
1112 xoHTypnap) 03a Ba XaKM AaHHUKJIAHA/IH.
Kontypnap Oyiinya aHUKJIaHTaH (032 Ba XaXKM-
napaun MS Excell sxagBamura kuputud Oopuiagu
(1-xamBan) xamma KoHTyp-XaxkMm W=f(H), koHTyp-
to03a F=f(H) ¥3apo OoFiaHMII >TpH YHM3UKIAPU
unuiad yuKwiau.(S -pacm)

a)

1120
1110 wt®)
1100
1090
1080
1070
1060
1050
1040
1030
1020

Ep caTxu 6anaHaanru
(denzus camxuza Hucbamat)

0 0.1 0.2 03 0.4 0.5 0.6 0.7

Cye omGopH 103ack, Km?

(@)
—~

1120
1110 N
1100
1090
1080
1070
1060

1050 /
1040
1030
1020

Ep catxu 6anaHaamrm
(0enzus camxuza Hucbaman)

T T T T T T T T T 1
o 2 4 6 8 i0 12 14 16 18 20

CyB OMBOPU XAKMM, MITH. M3

5-pacm. KonTtyp Ba 103a(a), KOHTYp Ba XaXMHHHT
(6) ¥3apo OoFIaHMII ATPU YH3HUKIIAPH.

TaaAKMKOT MyXoKaMacH Ba Xyjocaaap. Vrran
acpHuHT 60-fyuapuaa naitno 6ynran I'eoax6opot
ti3uMu(I’AT) muanaT Ouinan puBOKIAaHUO, X03UP-
TH KyHJIa KYT1ab COXaIapHUHT aKpaliMac KUCMHTa
arimanm6 Oopmokma. [[ynéma cyB pecypciapuHH
Oomkapumn Ba yimapAaH ¢GoHmgaTaHUII coxacuaa
TI'AT Ba M3nman kenr QoimaraHmIMOKIA XyMiia-
JlaH, AyHE OKeaHW, KYIJap, JEHru3iap, aapénap,

CyB oMmOapiapu Ba OOIIKa CyB XaB3aJapHHUHT
THIIPOJIOTUK, MOP(OIOTMK Ba THUIAPOMETPOJIOTHK
MabIyMOTIAPUHA MacodagaH 30HAJAIl OpKaH
KHMCKa BaKT/la OJIUII Ba XO0KO30.

1-xanBan. Kusnicoii cyB oMOOpHHUHT
KOHTYpJap(ropu3oHTaIap) Oyinda aHUKJIAaHTaH

ro3ajiap Ba XaxXmJjapu

lf?:;ﬁé:) l03a 2(F) Xaxm (Ws) I?r):;:go(:l-) l03a 2(F) Xaxm (V\?
Tan) KM mMnpa. M ran) KM Mnpa. M
1032 | 0.002075 | 1617.5638 1073 0.1674 | 3207146
1033 | 0.004757 | 5073.7123 1074 0.1743 | 3377831.6
1034 0.00734 | 11195.925 1075 0.1828 | 3556526.8
1035 0.00967 | 19806.793 1076 0.1908 | 37437322
1036 0.01225 | 30782.531 1077 0.1991 | 3938590.6
1037 0.01447 | 44096.513 1078 0.2069 | 414148138
1038 0.01706 | 59813.175 1079 0.2139 | 43520284
1039 0.02029 | 78800.897 1080 0.2212 | 4569550.1
1040 0.02358 | 100714.25 1081 0.2287 | 4794467 4
1041 0.03042 | 128472.08 1082 0.2363 | 5026906.3
1042 0.03533 | 161432.8 1083 0.2446 | 5267413.9
1043 0.04105 | 199842.94 1084 0.2513 | 5515153.9
1044 0.04474 | 242740.07 1085 0.2609 | 5771199.1
1045 0.04864 | 289635.77 1086 0.2705 | 6036878
1046 0.0518 | 339802.75 1087 0.2796 | 63122406
1047 0.0556 | 393559.16 1088 0.2889 | 6596504.2
1048 0.0586 | 450598.88 1089 0.2987 | 6890442.8
1049 0.0639 | 512059.26 1090 0.3071 | 7193400.1
1050 0.0688 | 578365.91 1091 0.3179 | 7505981.4
1051 0.073 | 649115.54 1092 0.3289 | 7829413.2
1052 0.077 | 72422452 1093 0.3388 | 8163379.2
1053 0.0813 | 803177.89 1094 0.3507 | 8508126
1054 0.0846 | 886246.94 1095 0.3616 | 8864392.1
1055 0.0883 | 972816.28 1096 0.3714 | 9230862
1056 0.0925 | 1063162.7 1097 0.3816 | 9607708.7
1057 0.0964 | 1157346.2 1098 0.3919 | 99944154
1058 0.1001 | 12553714 1099 0.4048 | 10393352
1059 0.1031 | 1356998.8 1100 0.4151 | 10803098
1060 0.1073 | 1462469.8 1101 0.4261 | 11224007
1061 0.1105 | 1571524.3 1102 0.437 | 11655725
1062 0.1143 | 16840084 1103 0.4486 | 12098172
1063 0.1185 | 1800352.1 1104 0.4607 | 12552775
1064 0.1223 | 1920816.8 1105 04722 | 13019538
1065 0.1273 | 2045622.9 1106 0484 | 13497742
1066 0.1316 | 21753822 1107 0.4961 | 13988024
1067 0.1351 | 2309006.4 1108 0.509 | 14490556
1068 0.1394 | 24463723 1109 0.523 | 15005835
1069 0.1441 | 25880428 1110 0.536 | 15534850
1070 0.1496 | 2734962.5 1111 0.549 | 16077048
1071 0.1545 2886961 1112 0.562 | 16632417

Tankukotna ¢ovigananran Blue Marble Geog-
raphics ”HHOBAalIMOH XapUTajiall AacTypUl TabMU-
HoT koMmaHusicuHuHT Global Mapper reoax6opot
TU3UMH JacTypiapuaaH Oupn Oynub, rinodan
MabiIyMoTiap Oab3acura KUPUII WMKOHHUATIAPHU-
HUHT OOpIMIM XamMaa JacTyp WHTepQaiiCHHUHT
conjanuru Ba Kynaimury, nactypra ESRI, KML,
LiDAR, MrSID, SRTM kabu 300 gan opTHK
nraindaiyulapHd Ba OHJIAWH Tap3ja TYFpUIaH-
TYFpU JI00AT MabIyMOTHap Oab3acuiaH Kepakiu
MabIYMOTIAPHH IOKJIANl XaMJla OJMHTaH Mabiy-
MoTiIap acocuaa mMacoda Ba MaWJOHHM aHHKJIAII,
YYKYpJIMK Ba OallaHUTMKIApHU YI4Yall, KOWHHHT
KOHTYPJIAPUHHU HMIIIA0 YUKW, KOHHUHT TPOQIII-
JApUHU WIDIa0 YUKW, XKMIIApHH XHCOOJIAI
(TYynaupunanuraH Ba KeCWJIAANUTaH), XaB3a UPMOK-
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JApUHUHT  OIAKJUIAHUIIMHA ~— WOUIa0 YUKW,
JKOWHUHT CYB CaTXM Y3rapHuil CHUMYIHALUSICHHU
kypunl, Lidar Module ¢ynxumsiapunan ¢oiina-
naHuml, MabiymMoTiapuau 6omka AT narypnapura
Kaparanjal KyOpoK QopMaTaa SKCHOPT KWK
KaOH WILTapHHU aMajira OLIMPHII MyMKHH.

TankukoTna nacTyp WMKOHUSTIapuaaH ¢oi-
nmanann6, Kuswicoit cyB oMOOpMHMHT 032 Ba
XaKMH aHWKJIAN OwnaH Oupra, xap OMp KOHTYp
OyiinJa 1032 Ba XKMIIAp TaX)IHJ KAJIMHIA, TYFOH
CTBOPH MPOQHITHN HIIA0 IMKHIIIH.

Ym0y TagkukoT O6m3ra Keigakakaa, KUCKa BakT
WYNa KOWHUHT Peab()UHN YpraHuill, 9yKypiauK Ba
OamaHAMMKIapHU Yidam, Macoda Ba MaWJOHHHU
aHUKJIall, CyB WWFUII WMKOHHATIAPH, TYFOH
CTBOpJIApMHM YTKa3WIl Ba CTBOp NpoduiLIapuHH
WI1a0 YMKUIIL, CyB OMOOPHHUHT KOHTYypJap Oyiu-
Ya 103a X KMJIApUH aHUKJIAIl UMKOHHHHU OepajH.
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MOJJIU MATAHUA MEPOC OBBEKTJIAPHHUHI" MABJIYMOTJIAP
BAHKHWHU APATHUII BA IOPUTHUIIIIA 3AMOHABHUH 3JIEKTPOH I'EOJIE3UK
JACTYPJIAPHUHI' AXAMUATHU

PaxumoB Y.A. 10KTOpaHT
CamapkaH]] 1aBlaT apXUTEKTypa-Kypuinuil HHCTUTYTH, CaMapKaH, Y30€KUCTOH.

AHHoTammsi: YmOy Makoiaia [aBjaT axaMusATUra sra OyiraH MOAIMH MaJaHWi Mepoc OOBEKTIIApHHU
Yprasuii, ylnapHd KOMITBIOTEPJIAIITHPWITaH MablyMOT/Iap OaHKMHU SPaTHIIJA BA AJIEKTPOH XapUTaNapHU SPaTHII
YUyH SIHTM 3aMOHAaBUH Xo3upja HIUIad yukapumga KymumaHwnaétrad ArcGIS mactypunan dodpgamaHum xamja
MabJIyMOTJIAPHU CHHXPOH TEXHOJIOTHSCH/Ia TACBUPJIALI MILIAPH TYFPUCUIATH MabJIyMOTIIAP aKC STTUPHUIITaH.

AnHotanusi: B cratee conepxutcs nHbOpMaIus 00 MCIOIB30BaHUM NporpaMMHOr0 obecrniedenust ArcGIS wu
CHHXPOHHBIX TEXHOJOTHUH JUISI MCIIOJIB30BAaHUSI COBPEMEHHBIX OOBEKTOB MAaTEPHAIFHOTO M KyJIbTYpHOTO HACIIEIus,
UMEIOIUX TOCYJapCTBEHHOE 3HAYEHHE, CO3JaHMS KOMIBIOTCPU3UPOBAHHBIX 0a3 MAHHBIX M IPOTPAMMHOTO
o0ecriedeHnss HOBOTO ITOKOJICHHS JJIS CO3TaHMs SJIEKTPOHHBIX KapT.

Annotation: The article contains information on the use of ArcGIS software and synchronous technologies for
the use of modern tangible and cultural heritage objects which stand on state importance, the creation of
computerized databases of tangible cultural heritage objects, and new generation software for creating electronic

maps.

Kanur cy3nap Ba udopasap: MoIauii MagaHU MepoC 0OBEKTIAp, XAJIK MaJlaHuH MEPOCH, apXUBJIap, dIEKTPOH
xapura, ArcGIS, reoxoamnani, MaB3yiu xapura, GazoBUH MabIyMOTIap.

JaBmar axamustura sra OynraH MOAAUN Maja-
HUN Mepoc OOBEKTIIApUHM YPraHUII Ba CakIail
XaJlK MaJaHuil MEpPOCUHH, YHUHI Xa€T Tap3WHU
Kypcara OMJIMII SHI' MyXUM BasudaiapaaH Oupu-
TUp.

Mopaauii MajaHuii Mepoc OOBEKTIapUHU ypra-
HUII YYyH apXWB, KyTyOXoHa, MaHOajapiapiaH
MabIyMOTJIap OJIMII MAIIaKKaTJId MEXHaT Ba
UIITaIHY Tanad sTtagu. by umutapras Tamkapu,
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HUFWITaH MabIyMOTJIAPHUA TU3UMIIALITHPHUII, Tax-
JIAJ KWIWII, cakjall, KaiTa uIlam, Typiad MyHa-
Junuiapra Moc Xoniaa (oWAanmaHdIl, Ba HIMHHA
TaxXJIMJ KWIUILACK Basu(anap MaBxKy/.

X0o3upru Tapuxui-MebMOpPUNA H3JIaHUIILIAPA
3aMOHAaBUH yCIyONapHUHT THU3UMIIH-TY3WJIMaBHN
TaxJIWiId Ba TYypAH XWI CTAaTHUCTUK, MEbMOPUIl
TaKKOCTAIl, SKCIepT Oaxonam ycayoaapu kabumap
aXxaMHATCU3 paBUIIJA XKyJa 03 KYJIJIaHWIMOKIA.
UyHKH MabIyMOTJIAPDHUHT TapKOKJIWTH Ba CTHIL-
MAacUTY, W3J1all Ba TU3UMIIAIITUPUII YUYH KyAa
KYT BakT capduanumm kabu MyaMMoJap MaBxKyJ.
By oca, ¥3 HaBOaTua, *KyJa KarTta MabIyMOTIap-
HU Kampal oJiraH TU3MMHH KYJJlaml Ba TY3HWIIHH
tanad kmwiaan. by TwsnM Kyiwmaru Tamabnmapra
’kaBoO Oepa omaguraH gapaxkaga TY3HIHIIN
JIO3UM:

e KaTTa XaKMIArd MabiIyMoTiap OazacuHU
TaIIKHI KHJTHII;

® TYIMK XOJa OWHOHMHI XOJIATUHU TaBCHU(]-
JIOBUM 3apyp MHUKAOPIATU MabyMOTJIap MakMya-
CHHH SIPaTHIL;

® MabJIYMOTIAPHH YMYMJIALITHPHII TapTHOUHH
uynra Kyuuu;

e TYFpU Ba aHUK MabJIyMOTJIap Ma)XMYUHU Tah-
MUHJIAII;

® UCTEeHbMOJYH TOMOHHJAH MAabIyMOTJIAPHU
TE3KOPJIMK Ba Kynai KaOynm KWinO OJNUIIMHA
TabMUHJIAIL.

Mopuit MagaHuii Mepoc OOBEKTIIAPWHU Tall-
KUK STHII YYyH 3apyp, OJIMHTaH HaTWXanap 3ca,
Iaxapco3IuK OOBEKTIIAPUHU TabMUHJIAII, JIOHH-
XQIATUPUII XaMJa WUFUITaH MabIyMOTIapHU
CakJIalllHi MyKaMMaJUTAIITUPHII YYYH KYJI KeJaau.
by ™yammonapHu ¢dakaTruHa yIapHU >KaxXOH
aHji03ajapura xaBo0 OepajuraH jJapaxaza KOMITb-
FOTEPIIANITUPHUII OPKAIIM €YU MyMKHH OYa/iu.

V36ekucron PecnyOnukacunuHr «MagaHui
MEpPOCHM acpaml Ba YHIAH TYFpu (¢olganaHuml
TYFPUCHIIA»TH KOHYHH Taadiapura Kypa, MOJIHN
MaJaHuN MepOoC O0BEKTIIApH OWIIaH OOFIIHK HWIILTAD
Ba TagOWpiapHU XyIOyAMHd Kyumac MyJK AaBiatr
KaJacTpd XHU3MaTjiapH Joupacuja HXTHCOCIAll-
TUPWITaH aBTOMATJIALITHPWITaH TH3UM SIPaTHII
BOCHTacHJa amajra OLIMPHIIHHM TAIIKHJ KHJIHLI
MYXUM Macajaaup.

Mopamii MagaHuii Mepoc OOBEKTIAPUHUHT
AaBTOMATJAMITUPWITAaH  MAaBJIyMOTIap  OaHKHU
aBBaJO TEXHWKAaBHH, JacTypuil Ba axOopuit
TabMUHJIAII TH3UMUHH Y3ua noaanaiiu, TyHKH
TETHIIUTM JacTypjap, MabIyMOTJIap TH3WMH Ba
TEXHUKaBUI BocHTanapra sra 0yiamaca, ax00poTHH
KaliTa WODIam, KamJjam, cakjiam Ba Oorika
WIUIApHU ~ aMalira  OIIMpUINAA  KUHHHYMIKK
TYFAUPAIH.

X03Upru KyHra Kesnu0, XajK Xy KaTUTHHUHHHT
nesipnu Gapua TapMokjapuaa reorpaduk uHGOp-
MalMOH TH3UMJIapUAaH KeHT (oiinanaHuIMOKIa.
XycycaH, MOAINH MaJaHUH MEpOC OOBEKTIAPUHH
XapUTaJapyHU SPaTHIIIA.

OJEeKTPOH XapUTaJapHHU SIPAaTUII Y4YyH SIHIH
3aMOHaBUil acOo0nap Ba mactypiap 3apyp Oyianu.
Iy sxymnagaH Xo03MpAa HIUIA0 YHKapUILIa
kynnanunaérrad ArcGIS macTtypu SHTH pakamiu
XapUTaJapHU SpaTHIIAA Kyla KyIaimukiap spart-
Mokza. YmOy nactyp €paamuia sipaTWiraH Xapu-
Tanap Ownad wuniam (oiganaHyBYMHUHT HMKO-
HUSTIApUHH siHaAa KeHratupaau. LLyHuHT yuyH
ymly mactyp €paamua TapuxXuil MagaHuid 00b-
eKTIap XapUTaCHHM SpaTHII Ba TaKOMMUJLIAI-
TUPUII, MabIyMOTJIap 0ab3aCHHU TYJIJUPHUIL AABP
Tanabu xucoOnaHaau.

ArcGIS mactypm Kyhuparm acocwii Basuga-
JapHU Oa’KapuIll yUyH MYJDKaJUIaHTaH:

® XapUTaJapHU SIPAaTHII Ba TaXpUpJIaLl;

e XapUTaJIapUHU BU3yaNIAIITHPHUII Ba JOHHXa-
nar;

® MaB3yJIM XapHUTanap SIpaTull;

ercorpaduk Ba CXEMaTHK MabIyMOTIapHU
(a30BUll Ba CTATUCTHUK TaXJIMJ KHJIHILL;

® T€OKO/1JIall;

e MabIyMOTIap Oazacu OWIIaH MIUIALL

® XapuTa XMCOOOTH Ba XyJIOCaJapHHU MTPUHTEP-
ra éku rpaduk Qainapra yTKa3uml.

ArcGIS nactypu Tapuxuii MagaHU OOBEKT-
JmapHU TeorpadMKk MabIyMOTIApH Ba aTpUOyT
MabJIyMOTJIApU OMJIaH OMprajukaa WAl WMKO-
HUSATHUHH Oepaju.

ArcGIS nacrypuma wmabaymoTiap 0Ga3acuHHU
WuFuII Ba cakiaml xyna Kynal. ArcGIS gactypuaa
9JIEKTPOH XapUTAJIapHHU SPaTHII YYyH KyHuza-
THJIApHH Oa’KapUIIMMHU3 Kepak.

o ArcGIS  pactypunmar  ArcView
KOMIIbIOTEp Oa3acura ypHATHIAIH;

® )KOIHM XaBojaH TypuO pakamiu (oTokamepa
épramuza cyparra TyLIUpUIaau;

e TpaHCcOpMAaIHsUIIAHTaH cypatiiapiaH
JKOWHHUHT (poToruianu €ku GpoTocxeMacH Ty3UIaay;

e hoTtorutan onub skoira 60pud, nemmbpodra
KWJIHHAIN;

e cypatnapau  ArcGIS nmacrypura wmacmrad
Oyinua Tymmpamms;

e nemu¢ppodhka KuauHraH (HOTOIUIAH  EKHU
¢dorocxemara Kapad ArcGIS mactypura 31neKTpoH

KUCMH

XapuTa YM3WIaNM, Iy OwiaH Oupraiukiaa
MabJIyMOTJIAp XaM KOMIIbIOTEpra KHPHTHIHO
Oopuaam.
ArcGIS pactypu acocwii HKKH KUCMJaH
nbopar.
1.Arc Map; 2.Arc Catalog.

1-6ynmum Arc Map - reorpaguk OOBEKTIIAPHU
aTpuOyT MabIyMOTIap OWIaH MWIDIamTra KyJula-
HWJIaIY.

WNmun oiiHagan Arc Map HUM S’bHH, AAacCTypHU
WIIra TYIIUPHUII yYyH, WIIYM oWHajaH Arc Map
HUHT yCTWTa CHYKOHYaHWHI 4Yall TYIMacHHHU
OocHil opkaiu WIIuM xojarra Tymupuiana (1 -
pacm).
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) ArcGIS Desktop Help 3
o Audials 12
4 Canon ArcMap
o Credo Apatuw
) Macromedia

o) Microsoft Office

Desktop Administrator

TEpernouMTh R3bIK MHTEpdEiica Ha AHTTIAACKMIA

) NetSpeakerphone 4
& Skype

o) WinRAR

) ABTO3EMDYIRE 3

¥Aanexme NoKanusaLm

Xapurtanap 6unax
vwnaw

o AHTHBMpyC Kacmepckoro 6.0 anA Windows Workstations MP4
o Anaexc 3
) akePad

_fé Internet Explorer

@ Qutlook Express

ﬂ Windows Messenger

@ Windows Movie Maker

el YAGNEHHSI NOMOLLHIK

1- pacm.

2-6ymum  Arc Catalog
Oommkapwi (2pacm).

0y MabIlyMOTIapHU

Cranpaprabie ®
L e I O
'ArECatalug=
2-pacm.
3 narxa
a Paiinosan Basa reagaHHEX
g MepcoHansHan basa reofaHHsx
| <> Croi...
Q CocTaBHoil cnoit
KornmposaTe  Cirl+C B Wein-garin...
B Boranns Cirl+ B (e npocTpancTEEHHEIX ofBeKToB-080pOT OB
x Yaanute a Habop HHCTpYMEHTOB
MepewmeHoBaTe F2 Tabnuua dBASE
o OBHOBMTH @ JloK&TOp 3APECOS. ..
B\ Monck...
CeoitcTsa.. .
3 pacm.
Arc Catalog oitHacu OUnIHO,

3 || NepcoransHan Gasa reoanHsix

apaTHO ONWHAN.

anbHan basa reofaHHbIX

Wyura Yy3umMmusra
KEpakiy LIapTiau OenrmiapHd Ba OOBEKTIapHU
KAPHUTaMHU3.

Scanran xap Oup mapminM Oelrura KOOpAUHA-
Tajap THU3UMUJAH SKOWWIra TYFpU KelaauraH
KOOpAMHATA TH3UMHHHA KHPUTAMU3.

busHuHr pecnybnukamuzaa acocan  (Gauss
Kruger xoopiuwnaTtanmap TH3MMUAaH (QoWaTaHu-
namu. bapua tomorpaduk Ba 0630p TOMOTrpadUK
XapuTanap TeHT Oypyakil KYHJAIaHT IFIHHIPUK
MpoeKuusaga Ty3wiagu. by NpoekusHu HeMHuc
omumu K.®@.I"ayce (1777-1855) Hazapuii xuxaraan
acociaran Oyjica, MKKMHYM OHp HEMHC OJUMH
JL.Kprorep (1857-1923) ynum xucobnam ¢opmy-
nanapuHu unutad yukkad. LLyHuHT y4yyH Xam
T'aycc Kprorep npoeknusicu aeiinnanu. by npoek-
OUsIIa JUIMIICOM CUPTHIArW INaKi Oypuakiapu
TEKHCIUKAA alfHaH y3ura yxmam Tap3fa TacBUp-
JaHTaHUJAaH yHTa TEHr Oypuakiu Eku KOH(POPM
(Yxmmanr) mpoeKmusl TeHHIaIn.

By mpoexiyst axoiau XapuTajgapyuHU Ba KUILUIOK

XV KaIUTUTa OUJI XapuTajapHU TYy3HUIlJa KYIpOK
KYJIJIaHWIaUrad IPOeKIUs XUCcoOIaHaIu.

I'aycc - Kprorep TyrpuOypyakiv KyHamaxaHr
OWIMHIPHK ~ TPOCKUMSICH  KOOpAMHATAaJapHH
JUIMIICOU, CHUPTHAA HYKTJIAPHUHI T'€O0AE3MK
KOOpAMHaajgapyu OWIaH IIy HyKTara TETUILIN
TEKUCIIUKAArd TYfpu Oypyakiyn KOOpAWHATa-
JAPYHU ¥3apo OOFIIAI HMKOHUHH Oepam.

By nmpoeknus kymnania ep 3JUIMIICOUAN CUPTU
TacaBBypAa Mepuauannap Owman 60 gm 60 Ta
30Hanapra OynuHagu. 30HAJapHUHT TapTUO HO-
Mepu [puHBMY MepuauaHuAaH IIapKKa Kapad
xucoOmanaau. Xap OHp 30HaHUHT YpTacHIaH
VTyBUM  MepHUIAMAaH 30HAHMHTYK  MEpHUIHaHU
nednnann. ODJUMIICOMTHUHT Xap Owmp 30HACcCH
aJoXy/la TEKUCIUKKA KOoH(pepM (YXIamr) Kuiuo
YTKa3uiIau.

30HAHMHI YK MEPUAMAHU TEKUCIUKAA TYFpPU
YM3UK KWiIKO TacBUpiiaHuO, allucca VKW, yHra
NEPIEHIUKYIAp KUIKO VTKa3uiaraH Ba SKBATOP
TEKUCIIUTUAA ETraH YU3UK dca OpIuHaTa YKu ae0
KaOyn KwinHTaH. by YKIapHHUHT ¥3apo KecuIran
O HyKTacH KOOpIWMHATa CHCTEMAacHHH OOl
HyKTacu ne0 onuHaau. Xap OWp 30Ha Y3UHUHT
KOOpJMHAaTa CUCTeMacura sra. bepuiran HyKTa
KOOpAWHAaNapy Oyiinya KalCu 30Haa KOWamran-
JUTUHA OWJIMII YYyH YHUHT OpAMHATA KUMMaTH
OJIIUTa 30Ha HOMEPH Y3u0 KyWHJIaau.

[Iumonuit sipuM [ap/a >KOWaIran Xymyiap
y4yH XamMMma abneccanap Mmycbar. YK Mepuauan
TOMOHJIaTW OpAMHATanap MycOar, Fapd TOMOHJIApH
MaHul Oymaam.

Manbuii umopaii KOOpAWHATAIAPHH MycOaT
uIIopara KeaTHpUII yayH ynap Kuiimatura 500 kM
kymuO é3mnaau (spHHU, VK Mepuaman 500 kM
FapOra mapTiy Cypuiiaan).

30HanapAary reo/Ie3uK aCOCHUHT XaMMa HyKTa-
JapuHH KOOpJMHATAIAPUHKM STOHAa CHCcTeMaja
OYHIIl YUYH, YIAPHUHT Xe4 OyiMaranaa OuTTacuHH
KOOpIWHATANApUHU OWInIl Kepak. bomulaHFudg
Hykra Kb IlérpOypr maxpunaru Ilynkoso
ACTPOHOMHUK  OOCEpBAaTOPUSICHHUHT  JyMaJlOK
3aJMHM MapKa3ud KaOyna KuiuHrad. by cucrema
1942 #iun xoopauHatanap cucremacu 1e0 KaOyI
KWJIMHTaH.

Banannnuk Oyiinda OONUIAaHFUY CaJIXWii F03a
KWiIMO, bBONTHK JEHTM3MHUHI CcanxH, XO3UpPTIH
Kamunmuarpag maxpumarn Kponmran ¢ymrorn-
HUHT HOJIW KaOyJl KUJIMHTaH.

Ey TU3UMHHU HUIIra TYIIHUPUIIT 1200005051
| Hoebik Knacc npocTpaHCTBEHHDIX 00 bHEKTOR

OoWHaJaH
éxunaau, yHaa @ KOOpAHMHAIAp OYH-
magun Oy TH3UMJIaH (& TaHJIaHAIH.
Pulkova 1942 - iiunru KOOpAWHATA TU3UMH XYIY/-
napra OynuHaau. bus smab Typran Xymyara mMoc
Kenaaurag D KOOpAMHATA
TH3UMUTHD (4 pacMm).
Arc Catalog ofiHacu €nunaam.
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E| Gauss Kruger

! E-GEE Beiing 1954
-3 Other GCS
-G8 Pulkovo 1942
E-ER Pulkovo 1995
-3 Xian 1980

4 -pacwm.

ArcGIS nactypura 3IeKTpOH XapuTaJapHU
KAPUTHIL.

-Arc Map oifHacu ounIaau;

-Arc Map oifHacuaH pelaKTop MaHeIH OYMINO
22l Hauath penakTuposaHie éKI/IJ'IaI[I/I;

penakTop maHennaH — ‘‘3amaud’

“co31aTh HOBBIM O0BEKT OUMIAIN;

-penakTop manemuan | ees e BEIEESREE |

KepakJy “CIoi” TaHJIaHaIH;

IMyYHKTHOa

-peraktop maHenmmman =T R 2T
y

oenrunap EpraMmuia aTpuOyT MabIyMOTIap 6a3acu
SApaTUIIaJIN;

- aTpuOyT MabIyMoTiIap 0a3zacu TYIIUpPUIaIN

ArcGIS nmactypunman (a3oBuil MabIIyMOTIAP
Omnan mnoiamaa Qoimganaaum MyMkuH. JlacTyp-
HUHT aCOCUI XYCYCHUSITU — >KaJlBaJl KYpUHUIINAA
ONIUINIMK OWIaH WIra TYIIWINW, 0a3a THIAArd
(daiimmap Ba cepBep MabIyMoOTIap Oa3acHlaH
MabJIyMOTIAPHU TacBUpJAIIa, KalTa WIUIANIIa
yIIapHH SXIIN TYIIYHWII Ba Taxiawin stamanp (5
pacm).

Mosse Bu Sacanot Boase Bufoxe WcppeTs Oco Come

PH8 s BR@X v & 14 &80k 2@

v M| @~ sasec [Comemomiiier ] | Uereme oo [rpasioen e ] | X () @ B

e ;].u 2wl =
wok @ OHA-Z@w M s rufA- bt

265,47 562,571 Hemecres s ivesen

5 pacm. ArcGIS mactypu épnamuma MoaIuit
MaJaHU Mepoc 00BEKTIAPUHUHT MabIyMOTIIap
0a3acruHH Ba DJICKTPOH HABOATYM XaPUTACHHH SPATHUIIL.

Vanamrupummu  oxmuit ArcGIS  mactypuna
¢doligananyBun y4yH TyLIyHapid Ba Kyjal
uHTepdeiic (MabIyMOTIAPHU Xap XU MaHOanapra
KYU4UpHUII) sipaTWiraH Ba KapTorpaguk KaiTa
y3rapTUpuIl KaH4YaJluK Oepwiran Oyica Xam
OepkuTmiarad. Onepauusuiap TyIIyHapid Ba OATUHA
0ymuO, OaszaBuwii MabiayMoTiap OWIaH MILIAI
uMKoHusATHra sra. Kaprorpaduk wum cronuHu
y3raptupuin yayH 0OazaBuil MablyMOTIap OWIIaH
WIITAII WIT TaKpruOacura sra O X0Ioc.

MasbirymoTiiap OMHACHHUHT 3 XWJ KYpHHHUIIA
XOXJIaraH MHKAOpAA KYpHUII MYMKHH: XapuTa
oifHacH, pyixaTnap Ba rpadukiap.

MabayMOTIapHd CHHXPOH TEXHOJIOTHACHIA
TacBHpnaml, Oup BakTHUHT y3uia TapKkuOuga Oup
XWJ MabiIyMoOTJIapra sra OWp HeuTa ONHaJapHH
OUMIIl WMKOHHUSTH MaBXyHd, Xarto Oup oifHana
MabIyMOTIap y3rapTupur HaTIXacuaa
aBTOMATHK paBulIga OOIIKa OHHajmapaa Xxam
Y3rapuil Ky3aTwiaiay.

Ymly pactyp SHTH paKaMiId XapuTalapHU
sipaTULLAA KyJa Kynanukinap apatMokaa. Jlactyp
époamMmia spaTWIraH XapuTajap OWJaH HILIAII
¢oliganaHyBUMHUHT UMKOHUSTIAPHHU SHAIA KEH-
raittupaau. ynudr yayH ymOy nactyp épaamuaa
TapuXuil MalaHui OOBEKTIIAP XaPUTACHHH SIPATHUIII
Ba TaKOMWJUIAIITHPHIL, MABIyMOTIap Oab3acHHU
TYIIUPHUII JaBpP TaTaOu XUCOOTaHAIM.
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METOJOJOI'USI UHOPACTPYKTYPBI IPOCTPAHCTBEHHbBIX TAHHBIX
YMHOI'O I'OPOJA

Vrenos E.B."%, Kaéaym E.B.°, U6pamos A.IL°, Kaskees A.B."?

! EBpasuiickuii HarmoHaneHbIN yHUBepcuteT nMmenu JI.H. I'ymunesa, Hyp-Cynran, Kasaxcran
2TOO «CSI Research & Laby, Hyp-Cynran, Kasaxcran E-mail: utepov-elbek@mail.ru

AnHoTanusi: B 1aHHOW craThe MNpEACTaBICHA METOMOJOTHS HHPPACTPYKTYPHI MPOCTPAHCTBEHHBIX TaHHBIX
(AT1M), crocoOcTRyOMmAs MOICPKAHII0 YCTOMYMBOrO pasBuTHs Smart ropogos. IIpeacTaBiacHbl peKOMEHIAIMH
o peannzaiuu ocHoBHBIX koMrioHeHToB UITJI, a Takke apxurextypa reonopraia WUITI.

Kiawuesbie ciaoBa: ['VIC, reonopran, Smart ropos, rpaocTpoUTENbCTBO, Pad0UNe MPOLIECCHI.

Annoranust. Ushbu magolada Smart shaharlarning bargaror rivojlanishiga hissa qo'shadigan mekansal
ma'lumotlar infratuzilmasi (MMI) metodologiyasi keltirilgan. MMI-ning asosiy tarkibiy gismlarini amalga oshirish
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bo'yicha tavsiyalar, shuningdek MMI geoportalining arxitekturasi keltirilgan.
Kalit so'zlar: GIS, geoportal, Smart shahar, shaharsozlik, ish ogimlar.

Methodology of spatial data infrastructure of the smart city
Abstract. This article presents the methodology of spatial data infrastructure (SDI), which contributes to the
sustainable development of Smart cities. Recommendations on the implementation of the main components of the
SDI, as well as the architecture of the SDI geoportal are presented.
Keywords: GIS, geoportal, Smart city, urban planning, workflows.

1. BBEAEHUE

MectHbIe ncioaHUTENbHBIE opradsl (MO) He-
IPEPHIBHO HAKAIUIMBAIOT NPOCTPAHCTBEHHBIC IaH-
HbIE, UMEIOIIUE NPAMOE MM KOCBEHHOE OTHOILE-
HHE K KOHKPETHOMY reorpaduyeckomy pacroJo-
KCHUIO M rpaHuiaM Ha 3emie [1]. DTu naHHbIC
XpaHATCs B pa3inuyHbIX (opmarax, 0azax JaHHBIX
U B OYMa)KHBIX HOCUTEJISIX, C pa3IMYHBIM YPOBHEM
Joctyna. Bce 3TO OcliokHSET HHTeporepadels-
HOCTh JIaHHBIX C CYIIECTBYIOIUMH WH(POPMALIUOH-
HBIMU CHCTEMAaMH, 3aMeJJISIET JOCTYM K JaHHBIM, U
B KOHEYHOM CYeTe CHIDKAIOT 3P PeKTHBHOCTH NpH-
HUMAaEMBIX DPELICHUH IPHU YHPABICHUH TOPOAOM.
Tak, Hampumep, Hed(h(EKTUBHOE pPACIIONOKEHUE
COITMATBHBIX 00BEKTOB (IIIKOJIBI, OOIHHHUIIBI, TOJTH-
LS, TOXKapHash M CKopas IIOMOIb) HEraTHBHO
BJIMAET Ha BPEMS NpHe3da SKCTPEHHBIX CIykO, a
Hed(PEKTUBHOE B3aWMOJACHCTBHE MEXAY paziIud-
HBIMH JETapTaMEHTaMH M YaCTHBIMU KOMIIaHUSIMU
B TIPOLIECCE CTPOUTENILCTBA MPUBOIUT K OOpHIBAM
MOJ3EMHBIX ~ KOMMYHHKAlWH,  HENPaBHIbHBIM
TOYKaM TMOJKIIOUCHHS, PACXOXKICHHUIO IUIaHa OT
¢axTta crpoutenbcTBa. [Ipobiaembl OwbicTpopacTy-
HIUX TOposIoB ) (EeKTUBHO pemaroTcs MpH MoMo-
IIM COBPEMEHHBIX TEXHOJOTUH, TAKUX KaK KOHIICTI-
s «YMHoro ropoaa» [2]. B manHomy kiroue,
reonHpopmarmonnas cucrema (I'MC), obecneun-
BaeT HH(PACTPYKTypy, KOTOpas OOBEAMHSET He
TOJIBKO BCEX 3aMHTEPECOBAHHBIX CTOPOH, HO H
KaXIblii aCHEeKT YMHBIX T'OPOACKHX IPOLIECCOB —
HauuHasg C KOHLUENTyaJlu3alHH, MJIaHUPOBaHUS U
CTPOMTEJNILCTBA 10 HKCIUTyaTalluu ¥ 00CITy >KHBaHUS
[3]. TUC — xomOuHaIWMs anmapaTHO-MPOrPaMMHO-
ro obecrieueHus, 1aHHbIX, CETH, JIIOJEH 1 IpoLec-
coB (puc. 1), opranuzanuii ¥ HHCTUTYITHOHATLHBIX
MEXaHU3MOB JJisi cOopa, XpaHeHHs!, aHAIN3a U pac-
MPOCTpaHeHUs HHpOpMaIMK 00 yJacTKax 3eMIIU B
HEJNSX pelleHus MpodieM, MOIICPKKH TIPHHSTHSI
pelIeH i ¥ TOMOIIHU B IUITAHUPOBaHUH [4].

MPOLLEAYPbI

ATMAPATYPA AAHHbBIE

Pucynox 1. Ocuosnblie koMmmonentsl THC [5]

Jlannas paboTa HampaBieHa Ha HOpPMHUPOBAHNE

TpeOoBaHUH, HEOOXoAMMBIX A 3ddexTuBHON
peamm3aruun UI1JI B MMO. Pabora omucheiBaeT
OCHOBHBIC AaCHEKTHl pa3padOTKW W BHEIPEHUS
1513018

2. METO/JbI

Metonnueckue yKazaHusl OIHMCHIBAIOT CIEAYIO-
IIMe BaKHBIE 3Talbl M KOMIIOHEHTH, HEOOXoau-
Mble 1t BHeapenuss UIIJl m panbHeiimiero ee
UCTIOJIb30BaHMsA B PaboOTe C MPOCTPAHCTBEHHBIMHU
nagaeiMu MUO.

2.1. YnpaBjieHue mpoeKToM

YnpasieHue MpoeKToM pa3paboTKu M BHEIpe-
aus WIIJ] — 3T0 BCIIoap30BaHNe 3HAHUM, HABBIKOB,
METOZOB, CPEIICTB U TEXHOJIOTHUI IPU BBIIIOTHEHUH
IPOEKTa C LENbI0 JOCTIKEHHS ITOCTABICHHBIX
neneii. Cnenuduka ['MC npoekToB 3akimrodaeTcs B
TOM, 4YTO JaHHBIE HMEIOT IPOCTPAHCTBEHHYIO
NPUBS3KY, W YHOPSIOYMBAHAE M KAYECTBO ITHX
JTAHHBIX CUJIBHO BJIMSIIOT Ha KOHEUHBIH pe3ysbTar.
B cBs3u ¢ 3THM, TpU ympaBlieHUH ITOJO0OHBIMH
MPOEKTaMU HEOOXOAMMO YETKOE TIJIaHUPOBAHMUE,
paccMOTpeHHE BCEBO3MOXKHBIX PHUCKOB U MOAOOP
HaunboJiee ONTUMANTBHBIX PEIICHUH.

2.2. AyIMT TeKyIero coCTOSHUs

[IpoBenenue aynura Texyuiero coctostausa ['11C
MOTEHIMaNa TOApPa3yMeBaeT OLIEHKY obOecredeH-
Hocth MUO HeoO0XOMUMBIM anmapaTHO-IIPOrpaM-
MHBIM 00€CIIeYeHHEM, OIICHKY KadecTBa, THIIOB U
(opMaToOB MPOCTPAHCTBEHHBIX JaHHBIX, & TaKXKe
OIICHKY TeKymux padoumx npoieccon (PIT). s
NEPBUYHOr0 cOOpa HEOOXOMUMBIX HAHHBIX JUIS
ayauTa, CileqyeT MOJb30BaThCs HPEABAPUTENHHO
3arOTOBJICHHBIMH  ONpOCHUKaMH.  ONpocCHUKH
JOJDKHBI OBITH HAIpaBJIEHbl B COOTBETCTBYIOILNE
ynpasnenusst MO Ha 3anonnenue. Bpewms, ynen-
sgeMoe Ha 3alloJJHEHHE OINPOCHUKOB, 0OroBapHBa-
eTcs B WHAMBUAYaJBHOM TOPSIKE C KaXKAbIM
YIpaBJIeHHEM M OTBETCTBEHHBIMHU Juamu. Heob-
XOJIUMO YyOeOUThCS, YTO TMpPEAOCTaBiseMble IaH-
HBIE JTIOCTOBEPHBI M COOTBETCTBYIOT (pakty. s
3TOT0, MHHUIIMATOPOM ONPOca HEOOXOAMMO JINYHO
MOCeIaTh MECTa U CBEPSTH JaHHBIE.

2.3. Pa3zpadorka crangaproB 'MC

B exenneBHON paboueil pyTWHE YIpaBlIEeHUH
MHNO ouyeHp YacTO BO3HHKAET HEOOXOIMMOCTH
JIOCTYTIa ¥ MaHUITYJIMPOBAHUS OJHUMH U TEMH XKe
MPOCTPAHCTBEHHBIMU JaHHBIMH  OJHOBPEMEHHO
HECKOJIBKMMU  TOJIb30BATEISIMH, TeorpapuuecKu
OTJaleHHbIMU Apyr oT apyra. IlogoOHas cxema
paboTbl  TpeOyeT KOHKPETHBIX HHCTPYKIIHH,
OMMCAaHHBIX B CTaHIapTaX, a TaKKe HCIONb30-
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BaHMs eawHOro BebO-mpocTtpanctBa. CraHaapThl
I'MC BaxHBl Ans TOro, YTOOBI pa3HbIE MOJIBH30BA-
TENW, WCIOJB3YIOIINE Pa3IHYHble MPUIOKECHUS
win uHcTpyMentsl [MIC, mornm B3amMopaeicTBo-
BaThb C HabopaMH NPOCTPAHCTBEHHBIX JAHHBIX.
CornacHo mpuMepaM JIy4YlIMX MPakTHK, HauOolee
3¢ dekTuBHAs cXeMa B3aMMOJCHCTBHUS B TIOJOOHBIX
CIy4asix — 3TO Hcnosb3oBaHue reonoprana MIIJ.
BBuny ynukaiapHOCTH crienuyKn cBoeil paboThI U
UCHoNb3yeMbIx maHHeIXx MMUWO kaxmoro rocy-
JapcTBa, 3a4acTyl0 pa3padarhIBaeTCsl OIUH KPyII-
werii UI1J{ vammmonansHOTO ypoBHA (T.6. HUILJ),
HO W cozpatorcs MWIIJ] wmamoro ypoBHS. OT1O
co3maer ymoOCTBO OOMEHa W MaHHWITyJTHPOBAHUS
IPOCTPAHCTBEHHBIMU JaHHBIMH MEXIY pa3iiud-
HeiMu MUO B paspese wnenoro rocynapcrsa. B
9TOH CBSI3M, pa3paboTKa M BHEAPEHUE TeoropTaia
UIIJl peruona sBisieTcSi HEOOXOOUMBIM |
OTBETCTBEHHBIM IIaroM, M JOJKHA TPOU3BOAUTHCS
Ha OCHOBE YETKO HCTOJIKOBAaHHBIX CTaHAAPTOB
I'C. JIns peanuzarnuu reomoprana WITJ HeoO-
XOJMMO pa3paboTaTh CTAaHAAPTHl METAJaHHBIX, a
taxke PIIL.

2.4. Pa3padotka reomoptana U1/

UITJ npexacraBuser coboli MHDpacTpyKTypy,
coJiepKallyto Habop U3 reorpaduyeckux JaHHBIX,
METaJaHHBIX, II0Jb30BaTeleld W WHCTPYMEHTOB,
KOTOpBIE B3aUMOJIEHCTBYIOT MEXIy CcO0OH B
€AMHOM UHTEPAKTHBHOM TEONOpTalie B LEIX
3¢ (EeKTUBHOTO W TUOKOTO HWCIOIB30BAaHUS IIPOC-
TPAHCTBEHHBIX TaHHBIX (pHC. 2).

c6op Obpasora Obwmen

R—

Pucynoxk 2. [Ipumep reonoprana UI1J] Pecryomuku
Kocogo [6]

Jns pa3paboTKy M TECTHPOBaHUsI TeoropTaia
NI/l HeoOxoamMa KOMaHIa ¢ COOTBETCTBYIOIITIMH
koMmrieTeHnusMu (komana Baeapenus ['IC). Bechb
nporiecc pa3padoTKU U TECTHPOBAHHsI TeornopTaia
UIT nomkeH OBITH 33J0KyMEHTHPOBAaH B BHC
otuerta. [locne BHenpenus reonoprana MUII/ nmot-
pedyeTcs OCTOSHHOE OOCTy)KUBAaHHE, T.€. HEIpe-
PBIBHOE 3allOJTHEHHWE NPOCTPAHCTBEHHBIMH [aH-
HBIMH, B TOM 4YHUCIIE pe3yJbTaTaMU pPEIICHUSI
CJIOXHBIX MPOCTPAHCTBEHHBIX 3a/1ay, TAKUMH Kak
aHaJIN3, MPOTHO3UPOBAHUE, HCCIICIOBAHNE BIIHA-
HUS. 3aIrolHeHNe TPOCTPAHCTBEHHBIMH JTaHHBIMHU
MOJKET TPOU3BOJUTHCS BCEMH TOJB30BATENSIMHU
reonopraia uepe3 Opaysep. Pemenue npocTpancrt-
BEHHBIX 3a]]a4 BBIMOJHSAETCS B CHEIHATU3NPOBaH-
HbIX HacToNbHBIX [ IC. s sToro B MUO gomkHa
OBITH OpraHN30BaHa CTPYKTYPHAs €IWHUIIA, BKITIO-

yalpIlasi B CBOEM COCTaBe IEPCOHAN M3 aqMU-
HUCTpaTopa reomoprana, a Takke ['MC-umxe-
HEpPOB, OTBETCTBEHHBIX 3a peuienue 3agad [ MC.

OcHoBbiBasicb Ha JupektuBax INSPIRE [7] u
IpuUMepax Jy4lIMX IpakTuk, reomopran WIIJ
JOJDKEH YIOBIETBOPATH CIEIYIOIMM MHUHHMAJIb-
HBIM TpEOOBaHUSM:

e OToOpakaThb CIOW U3 MPOCTPAHCTBEHHOM
0a3bl JaHHBIX;

e lIMeTs BO3MOXXHOCTH HMMIIOPTa U 3KCIIOpPTa
IIPOCTPAHCTBEHHBIX JaHHBIX B Pa3IM4HBIX (popma-
Tax;

e O6nanate 06azoBbiM (yHKkuuonamom I[UC,
TaKUMHM Kak: [aHOpaMHpPOBaHHUE, MaclITabupoBa-
HUE, MO3UIMOHUPOBaHHE, OTOOpaKeHHe aTpuody-
TUBHOW WH(OPMAITUH CIIOEB;

elIMeTs BO3MOXHOCTH ayTeHTH(UKALUH U
aBTOpU3ALIMY T0JIb30BaTENeH;

e OTOOpakaTh TOJNBKO TE€ CIIOH, IOCTYI K KOTO-
pBIM 3apaHee JaH II0JIb30BATENI0 aJAMUHHCTpA-
TOPOM;

e [lognepxuBath MOUCK O COACPKUMOMY
reonopraiia. B Tom uucie W Mo aTpuOYyTHBHOM
UH(POPMAITUH CIIOCB;

e llMers MoOIynb aJAMUHHCTPUPOBAHHS CHUC-
TEMBI 7151 YIPABJICHU [10JIb30BATEISAMH, POJSIMU U
pabouumM TpoLlecCaMH, MAOCTYIIOM K CIIOAM,
aTpuOyTUBHOW WH(POPMAIHEH CI0EB;

e lIMeTs MHCTpYyMEHTH! aHanu3a, oOMeHa, cor-
JacoBaHMS W NYOJMKAMH NPOCTPAHCTBEHHBIX
JIAaHHBIX;

o lIMeTh BOBMOXKHOCTh BBIBO/IA HA 11€YATH;

¢ lurepdetic reomnoprana 10mKeH ObITh HHTYH-
TUBHBIM, JIPY’)KECTBEHHBIM U COOTBETCTBOBAThH
KOPIIOPaTUBHBIM CTaHAAPTaM M CTHUJIMCTHYECKH
HallOMHHATh HHTepdeiic COBpEeMEHHBIX TI'eOIop-
TaJIoB,;

e JloonkHa OBITH TpeaycMOTpeHa palora Ha
MOOMIILHBIX TUIATQOpPMaxX C OorpaHUYeHHEeM (yHK-

IIMOHAJa BO  HW30eKaHUE  MEPEIOJIHCHHOCTH
JIMCILIES.
JomonHnTeNnbHBIE  TpeOOBaHUS HEOOXOAMMO

YCTAaHOBHUTH MOCPEICTBOM OMNPOCA MOTECHIIUAIBHBIX
MOJIb30BATENIECH reonopTana.

2.5. Pazpa0oTka Moaeieii 1 CKPUIITOB

3avactyro MUO mpuxoauTcsi CTAIKUBATHCS CO
CJIOKHBIMHU IIPOCTPAHCTBEHHBIMU 3aJa4aMH, KOTO-
pbIe HEBO3MOXKHO PEIIaTh MPU TTOMOIIHA OOBIYHBIX
HactoJbHBIX I1O. Pemenuwe nonoOHBIX 3amad
TpeOyeT COOTBETCTBYIOIICH KOMIICTCHIIMH, a
Takke cooTBeTcTByromUX HacTonbHbBIX [UC. Kak
MpaBwio, B Takux ciaydasx B MUO cosgaercs
CTPYKTypHas €IMHHWIIA, OTBETCTBEHHAs 3a 00CIy-
xuBaHue reomoprana UIIIl, a Taxxke peuieHue
3agau ['MIC. [lannas crpykrypa I'MC-kxommneren-
Ui J0JbKHA OBITH XOPOIIO 00ydeHa MOJETHpO-
Baamio B ' MIC I10 n Hanmcanwio CKPUIITOB B OIpe-
JIEJICHHBIX $I3BIKaX MporpaMMupoBaHus. OmXHUMHI
n3 vacto pemaemeix B [MC 3amad sSBISIOTCS:
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aHaJIM3 MECTOIOJIOKEHUSI OOBEKTOB, aHAMH3 U
NPOTHO3UPOBaHUE MpecTynHOCTH. OueHb BaXHO,
yToOBl MOJENW W CKPUOTHl ISl  peIIeHHS
noJo0HBIX 3a7a4 ObUTH Beeraa mon pykoit B MUO.
PesynpTathl gaHHBIX 3ama4  JOJDKHBI  TakKe
NEPUOJNUECKH 3arpyKaThesl (MU MyOIMKOBaTHCS)
B reomopraie WIIJ, 4ToOBl OCTambHBIC yIpaB-
JICHUS1 WITH HACEJICHUE MOTJI0 MU TOJIb30BaThCA.

2.5.1 AHaIu3 MeCTONOJI0KEHUSI 00HEKTOB

Bribop HOBOro WM ONTUMH3ALMS CYIIECT-
BYIOILIETO PACIOJIOKEHHS OOBEKTOB — HeJerkas
3aJa4a, B KOTOpOW HaJ0 YYHUTBHIBATH MHOXECTBO
¢aktopoB. Tak Kak Bce SIBICHUs B3aMMOCBS3aHBI
MeXIy cOOOM, B TOW WJIM MHOM CTETIeHH, COTIACHO
nepBoMy 3akoHy reorpaduu [8]. Kaxmpri wu3
(hakTOpOB 37€CH paccMaTPUBAETCS KaK OTAEIbHBIN
CJIOM MPOCTPAHCTBEHHBIX JAHHBIX. THUIIOBBIMHU
(hakTOpaMu, BIHSIONIAMH Ha BBIOOP MECTOIOJO-
JKEHUSI OOBEKTOB, SBISIOTCS HAOOPBI JTaHHBIX
HKOJIOTUYECKOTO, COIMAIFHOTO ¥ IKOHOMHYECKOTO
xapaktepa, Takue Kak [9]: 3emiemnonb3oBaHuE,
JUCTAHIIUSA JIO0 OOBEKTOB, AeMorpadus, peibed
MECTHOCTH, OJM30CTh K OOIIECTBEHHOMY TpaHC-
IopTy, 6JII/130CTI) K OCHOBHBIM OOpOraM, 3KOJIOTH-
YCCKU YYBCTBUTCIILHBIC paﬁOHLI, u Op. TeMaTtu-
YECKHEC JaHHBIC.

[TpaBUNBHBIA BBIOOP MECTONONOKEHUS OOBEK-
TOB (pHC. 3) CIIOCOOCTBYET: YIYYIICHUIO KauecTBa
JKU3HU HACEIICHWs, CBOCBPEMEHHOMY pearupoBa-
HUIO DKCTPEHHBIX CITyKO0, 3()(HEeKTUBHOMY IUTaHU-
POBaHHIO MECTHOCTH ¥ UCTIOIIB30BAHUIO OOBEKTOB,
MUHUMH3AIIHA OIIUOOK MPH MPOEKTUPOBAHUH, U B
[[EJIOM, TPABHUJIBHOMY HCIOJIB30BAHHUIO MPOCTPAH-
CTBEHHBIX [AHHBIX [UIS TOMJEPKKA TPUHSATHUSL
pe3yIbTAaTHBHBIX PEIICHUM.

MOAGAL 413 NPOCTPANCTOERNOFD SHARHSS:

CXPHATINT A% MPOCTPANCTBENNHOMD BNAMKIA:
3 Pynon 27,14 Shell

Pucynox 3. AHanu3 MeCTONOJIOXKEHNS 00BEKTOB

2.5.2 AHa1u3 npecTynmHOCTH

Opnna W3 OCHOB KPHMHMHOJIOTHYECKOW TEOpPHHU
COCTOMT B TOM, HYTO JUII COBEpPUICHHA IIpec-
TYIUICHUS] HEOOXOMMbI TPU BEIIN: MOTUBHPOBAH-
HBIH TPECTYIHHUK, MOIXOASIMAs LETb U MECTO.
[locne Toro, kak mepBbIE B YacCTH ATOrO Ipec-
TYIIHOTO TPEYrOJbHUKA W3BECTHBI, IPEIOCTAB-
JSETCSI BO3MOXKHOCTH COBEPIIMTH IPECTYIHBIN
aKT, IO3TOMY KapThpoBaHue npectynHoctu B ['IC
— BIIOJIHE €cTeCTBEHHass HeoOXxoaumMocTb. OHaKo,
HaJIO)KEHHE TOYEK Ha KapTy — 3TO JIUIIb MEPBBIN
miar B TOHMUMAaHUHM TPOOJIEMBI TPECTYIHOCTH.

KoHTeKCT ~ yroJIoBHOTO ~ COOBITHSL  JIOJDKCH
AQHATU3UPOBATHCS U COMOCTABIATHCS C OPYTUMH
JAaHHBIMH O TPECTYNHOCTH, Ui TOTO YTOOBI
MOJMYYUTh W3 OTOTO ONpPEACTCHHBIA  CMBICT,
00HApYKUTHb HEKYI0 3aKOHOMEPHOCTh COOBITHUH H
HOHSTH 00LIYI0 KapTUHY npoucxosmiero [10].

Pucynox 4. I'opstune Touku npectymienui B 'YC
nonunun Ounanenshun [11]

AHanu3 ¥ MpPOrHO3MPOBAHUE TPECTYIHOCTH, B
3aBHCHUMOCTH OT JIOCTOBEPHOCTH U TIOJHOTHI
JIAHHBIX O TIPECTYIUICHHUSX, II03BOJISIET pellaTh
TaKkWe 3aJla4yd, KakK: OMpeIelIeHHe MOTEHIMAIbHO
OTMAcHBIX 30H (Topsynx TOYek) (puc. 4) W IBH-
JKYIIEH CHIIBI MPECTYIUIEHUH, pacKpbITUE MPOLI-
JMBIX ¥ TPENOTBPAIICHWE HOBBIX MPECTYIUICHUH,
MPOTHO3 MECTOIIOJIOKEHUSI, BpPEMEHH, THIIA U
BEPOATHOTO TPECTYIMHHUKA MM MPECTYIHYIO TPYII-
MUpOBKY. I 3TOTO JOKHBEI OBITh PeaTu30BaHbBI
CJIeIyIOIINE METOBI M aJTOPUTMBI:

e [IpocTpaHcTBeHHast omucaTenbHas CTaTHUC-
THKa (MIPOCTPAaHCTBEHHOE CpejHee (B3BEIIEHHOE U
HE B3BEIICHHOE), TPOCTPAHCTBEHHAs MeJNaHa,
[EHTP MHUHUMAJIBHOTO PACCTOSHHS, CTaHIapTHOE
OTKJIOHEHHE PACCTOSHUSI W CTaHAApTHHINA JeBHa-
IIMOHHBIH AJUTUTIC);

o [lonck Ommxkaiimero cocena (BBIOOpP HECKOIb-
KHX TIOPSIIKOB);

e [IpocTpaHcTBEeHHas] aBTOKOppENALUs (MHICK-
cel Moran’s | u Geary’s C);

e MeToapl TPOCTPAaHCTBEHHOW KIIACTepU3aIlluU
(IpOCTpaHCTBEHHBII PEXUM, MPOCTPAHCTBEHHBIH
fuzzy-pexum, nepapXxuvecKHii KIaCTEPHBIN aHAIH3
OJKaIIuX coce/ieH, OlleHKa IJIOTHOCTH SiIpa);

o Slmuk ¢ ycamu 1 KapTa (AuarpaMma pasmaxa);

e [IpouieHTHAs KapTa;

e [IpocTpaHcTBEHHAS
oansHOro Moran’s I;

e [IpocTpaHCcTBEHHAsT aBTOKOPPEIALMS JOKaIb-
Horo Moran’s | (kapta 3HaYUMOCTH, KJIaCTEpHAS
Kapra).

3. Pe3yabTathl

B cBsa3u ¢ Tem, 9TO Teomopran MpeACTaBIsSET
co0oit BeO-pelieHre, HauOoee MOAXOJIICH
Oyzer sIBISATbCS MHOTOCIIOWHAsT apXUTEKTypa, TIe
KaKIIBIH CIIOM BBITIOJTHSICT ONpPENCICHHYIO (DyHK-
U0 H UMEET «CIIA0YIO CBSI3b» C KAXJIBIM JAPYTHM
cinoeM. ApxutekTypa reomnoptana MHIIJ[ momxHa

ABTOKOppCdnua  IJ10-
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BKJIIOYaTh KJIMEHTCKOE IIPUIIOKEHUE, BeO-cepsep,
0a3er manuex U BeO-I'MIC cepBuckl. Poms kimueHT-
CKOTO TPUIIOKEHHSI BO3BMYT Ha cebs Opaysepbl.
Be6-cepBep nomKeH colepkarh CIeAyolee:

1) Cunoit mnpencraBieHHss — OTBEYaeT 3a
uHTEpdEHiC;

2) Cnoii Ou3HEC-IOTHKA — OTBEYaeT 3a
pasinuHble MaHMIYJIIUK JAaHHBIMH, IPOIHUCHI-
BaeMble B pabOYMX Mpoleccax;

3) Cuoii goctyna K JaHHBIM — OTBEYaeT 3a
JOCTYIH U Ilepeady JaHHbIX.

4) Monaynb CKBO3HOH (YHKIIMOHAIBHOCTH —
OTBEYAeT 3a aBTOPH3ALMI0O U ayTeHTH(UKaLUIO,
POTOKOJIUPOBAaHUE U OE30MACHOCTb.

IIpennoxennas apxurekrypa reonoprana UIIJ]
MOKa3aHa Ha PUCYHKE 5 HIKE.

CKnueur Bpaysepb! )
a S\
MNpeactaeneHve  BusHec-norvka oS
A3HHBIM
(=T ey
[ Ppeumm | -
=
P otpatonan =
— ([P
pRsp (] 5e6-TVIC ceponcs
— 1 [&]
|
CKBO3HaA GYHKUMOHANLHOCTL
[ Komnonent asTopisauan W ayTenTubHIaIm. |
| ownowestnporoxonwposawws
| KownowewrGesomacwoca
- J

Pucynok 5. Apxurektypa reomnoprana UIT/]

4. BBIBOJbI 1 OBCYKAEHUSA

BBuny reorpaduydeckoil OTIANEHHOCTH YIPaB-
JICHUH MECTHBIX HCIOIHHUTENBHBIX OpPraHoB, AJIA
ONTUMM3ALUHU UX HPOLECCOB IO paboTe ¢ mpocT-
PaHCTBEHHBIMH JIaHHBIMH ONTHMAJIBHBIM pelle-
HHEM sBIsieTcs — pa3paboTKa W BHEIPEHUE enu-
Horo reonopraina WITJI.

T'eonopran WIIJ[ nomxkeH B HHTEPaKTUBHOM
pexxume yepe3 Opay3ep NpPEAOCTABIATH BO3MOX-
HOCTb Pa3Nu4HbIM yrpasieHussMm MUO 3arpyxath
Y BBITPYXaTbh, aHAJTU3UPOBATHh M BU3yaJIU3UPOBATH,
0OMEHHUBATBHCSI M COTJIACOBBIBATH MPOCTPAHCTBEH-
HBIE JJAHHBIE, U TEM CaMbIM — aBTOMAaTU3MPOBATh U
yhnpocTuTh paboune mporecchl. MeToabl  u
MOCIIEIOBATENIbHOCTD JACUCTBUH U pean3alluu
reonopraia JIOJKHbI ObITh NPEABAPUTEIHHO OIHU-
cansl B ctagaprax ['1C.

OcnoBanueM ans pazpabotku crangaptos [ C
SIBJIAIOTCA pe3ysbTaThl ayauTta. CTaHAapThl JOMDK-
HBl JIETAM3UPOBATh KAKAYIO ONepaunuio padbodnx
MIPOLIECCOB, M TEM CaMbIM ONTHUMH3HMPOBATH CY-
IIECTBYIOIINE, a TAK)KE ONMUCATh HOBBIE NTPOLIECCHI,
HEOOXOIUMBIE MPU PaboTe ¢ MPOCTPAHCTBEHHBIMH
JaHHeIMU. J{7s aTOro mpemnaraercss pa3paboTaTh
cremyronme padboumne Mmpouecchl: cOop, XpaHEHHE,
o0pa0OoTka, aHaiu3, OOMEH, COIJIaCOBaHHE U

MyOJIMKAIHSI TPOCTPAHCTBEHHBIX JIAHHBIX.

Jnst pemeHus CIoXKHBIX U B TO K€ BpeMs IMOC-
TOSTHHO BO3HMKAIOIIMX IMPOCTPAaHCTBEHHBIX 3ajad
(u3-3a W3MEHEHWS WM OOHOBJICHUS JAHHBIX),
TaKMe KaK aHalh3 MECTOIOJIOXKEHUS OOBEKTOB,
aHaJIU3 U MPOTHO3UPOBAHUE MPECTYNHOCTH, a TaK-
ke i oocmyxuBanus reonoprana WUITJ] 8 MUO
HeoOxonumo opraHu3oBaTh komaHny [MC-umxe-
HepoB. JlaHHas KOMaHJa, UCTIOJB3YsSI HACTOJIHHBIC
I'"C 11O, momkHa CBOEBPEMEHHO IPOBOIUTH HE-
00XOMUMBIA aHAM3 W ITyOJMKOBATh PE3yIbTaTHI
ananm3a B reomnoptaine MIIJ], 9To0BI Bce ocTaib-
HBIE TIOJIF30BATEM MOTJIH TIOIH30BATHCS AKTYallb-
HOH mHbOopManmel. B ¢Bsa3m ¢ 3THM, HEOOXOIUMO
pa3paboTaTh MOAETH M CKPHUIITHI ISl TIPOBEACHUS
NMOJOOHBIX aHAJIM30B M IPOTHO3UPOBAHUSL.
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WATER BALANCE ESTIMATION IN THE CHIRCHIK RIVER BASIN WITH GIS
(GEOGRAPHIC INFORMATION SYSTEM) BASED SW.A.T MODEL

Muratov S.M., Abdivaitov X.A.%,
'Scientific Research Institute of Irrigation and Water Problems, Tashkent, Uzbekistan.
murotovs@mail.ru
*Tashkent institute of irrigation and agricultural mechanization engineers (TIIAME), Tashkent,
Uzbekistan. abdivaitov90@list.ru

Annotatsiya: Gidrologik muvozanat va uning dinamik tabiati to’g’risida aniq va batafsil ma’lumot suv
resurslaridan bargaror foydalanish va boshqarish strategiyasini ishlab chigish uchun zarur. Shu munosabat bilan
yerdan foydalanishning ta’siri va iqlim sharoiti, oqim suvlarining gidrologiyasiga ta’sirini fotografik, gidrologik
modellarni qo’llash orgali hal gilish mumkin. Suv havzasida migsosida muntazam foydalanib kelinayotgan
modellardan biri bu tuprog va suvni baholash vositasi (SWAT). Bu model gidrograflar ishlab chigarishi har xil
bosqichlarda va o’zgaruvchan miqdor parametrlarida ishlatishilishi mumkin. SWAT modeli Chirchiq daryosi
havzasining gidrologik muvozanatini o'rganish uchun foydalanildi. SWAT har oyda suv balansi tarkibiy gismlarini:
yer usti oqimi, yog’ingarchilik, bug’lanishi kabi parametrlarni baholash uchun sinovdan o’tkazildi.

Kalit so’zlar: Chirchiq daryosi havzasi, Toshkent viloyati, SWAT, yerdan foydalanish, suv balansi, gidrologiya,
suv aylanishi

Annoranus: Touras u nogpoOHas HHGOPMAIHSI O THAPOIIOTHIESCKOM OallaHCE U ero AMHAMIYSCKOM XapaKTepe
HeoOXommuMa il pa3pabOTKH CTPaTerHil YCTOMYMBOTO HCIIONB30BAHMSA W YIPABICHUS BOIHBIMH pecypcamu. B
CBA3M C OTHM W3YYCHHEC BIHUSHHUA 3EMIICTIONB30BAHMSA W KIMMATHUYSCKUX YCIOBHH Ha THAPOIOTHIECKYIO
JIOCTYITHOCTh TIOBEPXHOCTHBIX BOJ MOKET OBITh PEIICHO IMyTeM MPUMEHEHHUS MPOCTPAHCTBCHHOE PACIpPEIeIICHHBIX
TUIpooTHIecKuX Mojeneil. OmHOW W3 Mojernel, KOTOphle PEryispHO HCIONB3YIOTCS B MaciTabe BomocOopa,
spisieTcss UHCTpyMeHT onieHKH TouBHl U Boxbel (SWAT). TlpomsBomsmie ruaporpadsl B IOTONHEHHE K BBIXOIAM
BOJIbI MOTYT pa0bOTaTh Ha PA3JIMYHBIX BPEMEHHBIX 3Tamax M MPU U3MCHEHHH KOJHMYECTBA MapaMeTpoB. Mojenb
SWAT wucnoss3oBanace Al U3y4eHHs TUIpojiormdeckoro Oanmanca OacceliHa pexu Yupuuk, Y3z6exucran. C
nomomiblo SWAT mMozenp ObUl TpOBepeH eXeMecSYHbIe OLEHKM KOMIIOHEHTOB BOJHOTO OajlaHca, TaKMX Kak
MOBEPXHOCTHBIN CTOK, OCaJIKH, CYMMapHOE HCIapeHUE.

KawueBble caoBa: Oacceiin peku Yupuwk, TamkeHntckas o6iacte, SWAT, 3emiienonb3oBaHue, BOIHBIN
OanaHc, THAPOIOTHSL, BOTHBIN ITHKII.

Abstract: Accurate and detailed information of hydrological balance, and its dynamic nature is needed to
develop strategies for sustainable use and management of water resources. In this concern, studying of effect of
land-use and climatic condition on stream hydrology availability of surface water can be addressed by the
application of spatially dispersed hydrologic models. One of the models that have been regularly used at the
watershed scale is Soil and Water Assessment Tool (SWAT). Which produce hydrographs in addition to water
yields can be operated at various time steps and changing quantities of parameters. The SWAT model was used to
study the hydrological balance of the Chirchik River Basin, Uzbekistan. The SWAT was tested on monthly basis for
estimating water balance components as surface runoff, precipitation, evapotranspiration.

Key words: Chirchik River Basin, Tashkent region, SWAT, land use, water balance, hydrology, water cycle

landlocked country in Central Asia. Therefore,
most water resources come from neighboring

1. Introduction
Land and water are the two basic natural

resources and must be conserved as carefully as
possible. Deterioration of these resources can be
controlled effectively by adopting watershed
approach. Watershed has been accepted as a basic
unit for planning and implementation of
agricultural development programmers. Accurate
hydrological knowledge is therefore fundamental
importance in order to understand the hydrological
behavior of a watershed for effective and efficient
management. Since watershed is a dynamic unit,
its behavior varies spatially as well as temporally.
Intensive study of individual watershed is
therefore, necessary for applying the results of one
watershed to another having similar characteristics.
2. Statement of the problem

The Republic of Uzbekistan is a doubly

countries [2]. In recent decades, the country's water
supply has decreased significantly due to the
inefficient management of transboundary water
resources in the countries of Central Asia. As a
result, most river basins in the region suffer from
water shortages and increased aridity. Global
climate change threatens to exacerbate these life-
threatening problems. The development of
sustainable water uses plans, as well as mitigation
and adaptation strategies is a key task for all
stakeholders across Uzbekistan.

The Chirchik River Basin (CRB) is considered
one of the largest and most important in the
country. It is located in the northeastern region of
Tashkent, and its economy is highly dependent on
agricultural production; the employment of the
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majority of the region’s population and the
consumption of the lion’s share of available water
as a result of irrigation practices [1]. It is not
surprising that the CRB faces several potentially
serious water problems, including increased aridity
and salinization of land, and is declining in
agricultural production. It is assumed that rising
groundwater levels and the inefficient use of river
waters will continue to cause these problems.

Poor water management has been identified due
to limited knowledge of hydrological processes as
the root cause of water problems in the basin.
Effective  management  requires  accurate
assessment and modeling of water balance and
basic hydrological parameters. In order to obtain
beneficial results, irrigation processes that play an
important role in the hydrological cycle should be
included in the model to consider the contribution
of irrigation water to other hydrological
parameters. Paired fully distributed hydrological
models of the Soil and Water Assessment Tool
(SWAT) have been widely and effectively used by
many researchers to obtain detailed water balance
assessments, to study hydrological reactions to
land use and change of coverage, and to manage
groundwater and irrigation [3].

In addition, this model also has an integrated
system for the calculation of irrigation processes.
Integrated models have rarely been used in CRB
studies, and there is little literature assessing water
balance and hydrological parameters. In this
regard, the main purpose of this work is to study
the hydrological processes in the basin through a
detailed assessment of the water balance using an
integrated hydrological model. This study aims to
contribute to knowledge about the assessment of
water balance and surface water variability by
hydrological parameters.

3. Study Area

The CRB is located in the Tashkent province in
the northeastern part of Uzbekistan and it covers
almost one third of the province. The total area of
the basin is approximately 2349.95 sg. km, of
which 829.38 sg. km is agricultural land. The
topography varies from 237 to 4485 m above the
mean sea level, and the area’s population is around
2.1 million people. As shown in Figure 1 the CRB
consists mainly of upper stream in the northeastern
region, and downstream in southwestern part. The
southwestern area is almost exclusively
topographically plain.

Therefore, the boundary of the basin in the
upper stream is delineated according to watershed
concepts, whereas the downstream is delineated
according to the administrative boundaries of the
districts of the Tashkent province. Overall, the
basin’s outer boundary only covers 10 districts out
of 15, including some parts of the Bostonlig
district in the upstream site. The climate is a mix of
arid and semi-arid. The climate of the upstream

CRB is characterized by relatively high amounts of
precipitation and lower average temperatures. The
opposite climate characteristics are present in the
downstream areas of the basin. Our previous study
reveals that the potential evapotranspiration (PET)
decreases from the downstream site (southwest) to
the upstream site (northeast) as altitude increases

[1].

Chirchik River Basin

.
.\-.QE
!

REPUBLIC CF UZBEKISTAN

1:1,000,000

TASHKENT REGION

T
“wn

Figure 1. Location of Chirchik River basin

Precipitation is around 810 mm/year in
upstream sites, and approximately 426 mm/year in
downstream areas. Rainfall increases 60 mm/year
for every 100-meter increase in elevation due to
orographic effects. Maximum snow storage depth
can reach 1200 mm/year in high mountainous
areas. The Chirchik River is formed by discharges
from the Chravak water reservoir joining the Ugam
River. This river supplies the main water resources
for drinking and irrigation within the CRB. The
capacity of Chravak reservoir is 2.1 billion m3,
which is recharged by glaciers and precipitation.
The Chirchik River is 161 km in total length and
Ugam River is its main tributaries. The mean
annual discharge of the Chirchik River is 200 m?/s
with an annual flow of about 7.9 km?. Annually,
the CRB uses on average 4.082 billion m3 water.
More than 6% of this water is abstracted from deep
aquifers with approximately 76% of this volume
used for irrigation. The main agricultural crops of
the basin are cotton and wheat. The largest expanse
of irrigated land is located in the middle and
downstream areas of the basin.

4. Materials and Methods

In this study, Arc SWAT which is a SWAT Arc
GIS interface, developed by United States
Department of Agriculture (USDA) Agricultural
Research Service (ARS) has been used. It is very
user friendly and freely available and is widely
used by hydrologists. SWAT and the Arc SWAT
interface are public domain software and presently
been used in many parts of the world. Support is
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available through the SWAT user website and
several user groups and discussion forums. In this
context, Arc SWAT interface is used for the

purpose

like setting up of SWAT Project,

automatic watershed delineation, HRU Analysis
and definitions, writing input tables, editing SWAT

inputs and also for the SWAT simulation [4].
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Model from ASTER mission used for topography
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map, Land Use/Land Cover (LULC) data was
classified from using Landsat 8 OLI and ETM+
mission products, the distributed soil map was
obtained by digitizing 1:1,500,000 scale soil map
of the Tashkent region. Weather data for 2009-
2017-time period obtained from Centre of
Hydrometeorological Service at the Cabinet of
Ministers  of  Republic  of  Uzbekistan
(Uzhydromet).

PET
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Figure 5. Hydrological model water balance output
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Figure 6. Regression analysis between monthly
simulated and observed streamflow

5. Results and Conclusion

The work focused on estimating of water
balance components of Chirchik River Basin with
using SWAT model. For achieve goal finalized
particular objectives, which after obtaining results
can represent useful information for future

discussion and decision-making processes. The
preparation of thematic maps and database
necessary for the successful running of the model
was done using the GIS components. The model
outputs, simulated with the SWAT model, were
compared with measured discharge data at the
Chinaz gauge station outlets of the studied
watershed. The Regression analysis shows (Figure
6.), the model was able to replicate monthly
streamflow, with reasonable accuracy.

Overall modeling results suggest that SWAT
model is potentially useful in studying the
hydrology and predicting water vyield of
watersheds. The results are also an indication that
SWAT model embedded in GIS environment is
highly prospective in its usage as a tool to support
policies and decision-making by relevant
authorities in Tashkent region for the sustainable
development and management of water resources
at the watershed level.
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ON THE DETERMINATION OF THE COORDINATES OF HYDROLOGICAL STATIONS
BASED ON GNSS IN UZBEKISTAN

Mirmakhmudov E.}, Nazirova D.!, Abdumuminov B.?
'National University of Uzbekistan, Tashkent, Uzbekistan.
*Termiz State University. erkin_mir@mail.ru, erkin_mir@yahoo.com

Abstract. Recommendations for determination the coordinates of gauging stations located on the coasts of the
Amudarya and Syrdarya rivers, as well as the feasibility of establishing GNSS near level posts are given in this
paper. The consideration is made to issues of reducing the coordinates of the level posts to the points of the satellite
geodetic network of Uzbekistan and connecting them to the international standard by using modern information
technologies. The use of classical and satellite methods for measuring the level of rivers is described to correctly
solve the problem of not only water balance, but for irrigation and melioration.
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AHHoTanusi. B craree mpuBeneHbl PEKOMEHAAIMU MO ONPEICICHUI0 KOOPIMHAT THAPOIOTHYECKUX MOCTOB,
pacrionokeHHbIX Ha Oeperax pek Amynmapeu u CheIpmappH, a Takke meiecoodpaszHocts yctaHoBieHHs GNSS
BOJIM3H YPOBEHHBIX MOCTOB. PacCMOTpeHbI BOMPOCHI PEAYKIHMH KOOPJAMHAT YPOBEHHBIX MOCTOB K MMYHKTaM
CIIyTHUKOBOW T€0/Ie3UUECKON ceTH Y30eKHCTaHa W NPHUBEICHHE HX K MEXIyHapOJHOMY CTaHIApTy MyTeM
UCIIOJIb30BaHMsI COBPEMEHHBIX HH()OPMAIMOHHBIX TE€XHOJOTui. lcrosap30BaHne KIaCCHYECKUX M CITyTHHKOBBIX
METOJIOB U3MEPEHUI YPOBHS PEK OIMCAHBI JJIsi KOPPEKTHOTO PElIeHHs TPOoOIeMBI HE TOIBKO BOJHOTO OanaHca, HO
U JUIS HYX] UPPUTALNU, MEITHOPAIIHH.

Karwuessble ciaoBa: yposenubie moctel, GNSS, VDOP, reonesnueckas ceTh, KOOPIUHATHIL.

AnHoranusi. YmOy Mmakoiaga Amynape Ba Cuphape JapeslapuHMHT KHProKJapujaa >KOWNaliraH THOpPO-
MOCTJIAPHUHT KOOPAWHATAJAPHIHN aHUKJIAII, ITYHHHICK, caTXxuil moctinap ekuHanu. GNSS mapau ypHaTHO Oyitrma
TaBcwIMap KenTHpuirad. CaTXuii MyHKTJIAPHUHT KOOPJIMHATAIAPMHM Y30EKHCTOHMHI CYHBHH HYIION Ieoe3HK
MyHKTHTa pPEOyKOWSUIall Ba 3aMOHAaBHH axO0OpOT TeXHONOTWsIapuaaH (oHmamaHuO® ymapHH XalKapo
CTaHJapTJIapHUra KeITHPHII Ba Macananapu eputwirad. Hadakar cyB Oamancu Oyitrga MyaMMOJIapHHU TYTPH €UHII,
Oarku wmppHramys Ba MEIHOpAalMsi Makcaauap YYyH CyYBIAaH paluoHan (oHmamaHWIIA Jgapesiap CaTXWHHU

VITYaITHIHT aHHAHABHN Ba CYHBUH WYIIOM yCyUapuaaH GpoiaanaHu OacH KHJIMHTaH.
Kanur cy3map: rugponoct, GNSS, VDOP, reone3uk TapMoru,koopauHaTanap.

Introduction

Currently, determination of the level of rivers
using satellite methods is of interest due to global
warming and increased use of water resources.
This is especially sensitive in regions where there
is a decrease in water balance, and the use of water
for irrigation and land reclamation is important.
Therefore, the heights of level posts and
benchmarks established along the coast have an
important role in the statistical analysis of water
distribution. It should be noted that hydrological
stations and benchmarks were installed at the end
of the last century. The rectangular coordinates of
these stations are determined by small-scale maps,
and sometimes they were not determined at all
referring to landmark points. The most significant
drawback of hydrological stations is the lack of
communication between these stations and the
Baltic sea level. Moreover, there is no information
about the height of these stations during their
operation in the official publications. As for the
horizontal coordinates of the leveled stations, they
are no less important due to changes in the level of
rivers, as well as local displacements along the
coastline.

However, there are problems in improving
methods for determining the heights of level
stations and monitoring river levels. First of all,
these are the coordinates of the posts, which can be
determined by creating a geodetic network along
the coastline. It is advisable to simultaneously bind
benchmarks to points of the geodetic network or
points of the satellite geodetic network located
near the coastline. As a result, the satellite network
of level posts will become part of the satellite
geodetic network implemented wusing global
satellite positioning systems GLONASS/GPS.

The problem is that the marks of level posts, in
particular, their altitude component, which has a

basic indicator of changes in water level, should be
obtained in a homogeneous system of heights. It is
proposed to establish points of the global satellite
navigation system to improve the accuracy of the
coordinates of level posts.

Methodology

Traditionally, the linking of hydrological
stations to the state leveling network is carried out
by methods of geometric leveling and gravimetric
surveying. The marks of these benchmarks are
calculated in the system of normal heights
proposed by Molodensky. The system of normal
heights is obtained by a analytic method for
determining the heights of a quasi-geoid,
implemented according to the results of ground-
based measurements. This method of dividing the
height into two parts has become fundamental to
the development of modern methods for
determining normal heights. The results of satellite
measurements of gauging stations can serve as the
main method of transmitting the elevation to the
near posts for these conditions. The process of
observing and processing the results of classical
measurements at gauging stations is associated
with specific objects to which these observations
are assigned. Such objects are the centers of
triangulation points and benchmarks. Therefore, an
important problem in improving methods for
determining the heights of level posts and
conducting monitoring of river levels on this basis
is the system for fixing benchmarks. Determination
of coordinates and monitoring of changes in river
levels is relevant in connection with the
introduction of satellite technologies in geodetic
practice. This proposal was presented by the author
of this work as an innovative project, where the
Amu Darya and Syr Darya rivers were used as an
example. The satellite method is a high-precision
and operational means of creating a high-precision
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geodetic network of the republic, regions and
cities, as well as coastal zones of rivers where
gauging stations are installed.

At the first stage of designing a geodetic
network of coastal zones, the problem arises of
where and in what configuration GNSS points
should be installed. The optimal installation of
these points and the reduction of their coordinates
to the coordinate system and to the cartographic
projection is the foundation of all computational
work related to the equalization of classical and
modern measurements. However, any new method
with all its advantages has a number of
disadvantages.

One of the disadvantages of satellite technology
is that the heights of level posts obtained in the
system of geodetic heights are referred to the level
of the Baltic Sea. the system of geodetic heights is
determined by the points of the fundamental
astronomical and geodetic network and high-
precision geodetic network during satellite
measurements. The geodetic height of each
reference point must be determined relative to the
points of the fundamental astronomical and
geodetic network and high-precision geodetic
network. Therefore, the task of determining the
normal heights of each rapper must be solved first.
To convert from a system of geodetic heights to a
system of normal heights shown on topographic
maps, it is necessary to use the results of
measurements of gravity. In addition, it is
necessary to draw on the data of the local geoid
(quasi-geoid) and constantly update them. To
obtain normal heights, the interpolation method of
astronomical and geodesic height anomalies should
be used. It is proposed that geodetic heights
obtained from satellite observations introduce
corrections of the height anomalies A to reduce
the influence of local gravity data errors.

The second disadvantage of satellite technology
is that wvarious factors can influence the
determination of coordinates. One of the main
reasons is the geometric conditions for determining
the height of the item. It is best to determine the
geodesic heights of the points when the geometric
factor VDOP has a minimum value.

Measurements and Observations

Hydrographic surveys of the coastal zones of
the Amu Darya and Syr Darya rivers are carried
out to locate hydrological stations and study the
bottom topography. The leveling and total station
survey of the coastal zone is carried out in
accordance with the instructions and regulations
approved by the geodetic agency.

The level of rivers in Uzbekistan is determined
at level stations and posts using visual, mechanical
or electronic measuring instruments. The main

condition for hydrological observations of the level
of rivers is the constancy of zero of the initial
horizon. The height of the post is determined
relative to the main and working benchmarks by
the method of geometric leveling. The main
benchmark must satisfy the long-term safety
requirements and is used to check the height of the
control benchmark. The control benchmark is used
for systematic verification of the altitude of water-
measuring devices, as well as for determining the
slope of the river. The main requirement for
determining slopes is the location of the beginning
and end of the measurement basis. For example,
we have compiled a vertical profile of the
distribution of 4 gauging stations of the Amu
Darya river at a scale of 1: 2000 in height and 1: 5
000 000 in length. Figure 1 also shows the
proposed GPS points near gauging stations to
monitor river levels.

Figurel. Location of gauging stations on the coastal
zone of the Amu Darya.

Recommendations and conclusion

To solve fundamental and applied problems, it
is necessary to bind benchmarks of level stations to
the created coordinate system and heights.
Determination of the heights of gauging stations
along the rivers of Uzbekistan is carried out by the
classical method. This method is currently
approximate. Therefore, it is necessary to develop
a program of basic measures for reducing the
coordinates of level posts to a high-precision
geodetic system. This program should include
measures to create a system of constant satellite-
based observations of the dynamics of river levels
at level posts. At the last stage of the program, it is
planned to carry out a set of field and desk work on
linking level posts to the state satellite geodetic
network of Uzbekistan. As part of the further
implementation of measures, it is proposed to
monitor the level of rivers in Uzbekistan based on
the global satellite navigation system.

The geodetic support system for the high-
altitude base of the coastal zone of the Amu Darya
and Syr Darya is supposed to begin with the
following procedures.

1. Analysis of data performed hydrological and
geodetic works near the coastline.

2. Inspection and reconnaissance  of
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benchmarks of level stations and posts.

3. Determining the exact coordinates of
hydrologic stations.

4. Setting GPS points at hydrologic stations and
posts.

5. Pre-processing and post-processing of
satellite observations.

6. Equalization of GNSS measurements at
hydrologic stations in ITRF.
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Figure 2. Installation of GPS stations (
Amu Darya and Syr Darya

) along the

Adjustment of the coordinates of hydrological
stations will be performed in the international
geodetic system WGS-84 using ephemeris of GPS
satellite orbits. The duration of continuous
observations at tier stations will be performed with
GPS equipment. The coordinates of the points of
the satellite geodetic network of Uzbekistan will be
taken as initial data, and the points of the Central
Asian geodynamic network with known coor-
dinates will be used as control points for the joint
adjustment of the geodetic network of coastal
zones. The coordinates of ITRF points and data
files, as well as the specified ephemeris of the GPS
satellite orbits for the observation period, are
expected to be obtained from the International GPS
Service. The network of level posts with GPS

measurements is supposed to be processed at the
Department of Geodesy and Geoinformatics of
NUUz. The difference in the coordinates of the
level posts obtained by various software tools
should not exceed 1m. The obtained results of the
geodetic heights of the level posts will be the basis
for monitoring the level structures at the points of
the observational coastal GPS network. The most
valuable result of this modeling will be the altitude
linking of the main gauging stations, which plays
an important role in changes in the river level and
current velocity along the entire length.

Thus, for the modernization of level posts of the
main rivers of Uzbekistan, the best option is to
install modern navigation systems.  Such
modernization will allow in the operational mode
to solve the national economic problems of
irrigation and land reclamation in arid areas, where
it was mentioned at international conferences on
water issues.
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CPABHEHUE PE3YJBTATOB ®OTOI'PAMMETPHUYECKOI'O METOJA
T'EOJIE3MYECKHUX UBMEPEHUI C TPAJIULIMOHHBIMA METOJIAMMU I1PU
MHXEHEPHO-TEXHUYECKHUX N3BICKAHUSAX PEKOHCTPYKIIUU
ABTOMOBWJIBHOM JOPOI'H A-380

Cadapos I.10. — n.1.H., npodeccop, HanmonansHbili yHuBepcuteT Pecyonuku Y30ekucran;
Maiiunos LK. — nupextop ['YII «I"eonndopmramactpy,

CoBpeMEHHBIE TEXHOJIOTUU B aBUACTPOCHUH,
OITHKE, CO3JIaHUM BUJEOKaMep W (PoToarmaparoB
BBICOKOTO paspereHus], MO3BOIMIA UCTIOIb30BaTh
OecnuIIOTHBIE JIETaTeNBHBIC ammapaTel (Jamee -
BIIJTA) mist BEIOSTHEHHWS T€ONE3UYECKUX M MapK-
meiaepckux 3aaad, B TOM YHCIIE MPU pa3paboTke
MIPOEKTOB PEKOHCTPYKITUH aBTOMOOMIHHBIX JTIOPOT.

B macrosmiee Bpems co3gaHHE KapT pa3iud-
HOTO Ha3Ha4YeHHUS (HOTOrPAMMETPUUECKUM METO-

nom c¢ npumenenuem bBIIJIA, craHoBuTCcs Bce
Oonee pacmupocTpaHeHHbIM. Pa3paboTka HOBBIX
METOJIOB BBINTOJTHEHHUS PabOT MOBBIIIAET TOYHOCTH
MOJTydeHHUs [IU(PPOBBIX MOJIEICH MECTHOCTH.
CpaBHUTENBFHOE HCCIIEIOBAHNE TOYHOCTH U3Me-
peHuit GoTOrpaMMETPUUYECKOr0 METOJIa C MpUME-
HenreM BITJIA Phantom 4 PRO u TpaguiimoHHBIX
reoZIe3NIeCKNX METOAOB JaeT BO3MOXKHOCTH H3Y-
YeHHS MPUMEHEHHUS JaHHON TEeXHOJOTHH JJIs aBTO-
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MaTH3aIH TPOEKTHBIX PadOT, MONTYIEeHHUS JIeTallb-
HOW WHPOPMALMM O POBHOCTH MOBEPXHOCTH
JOpOT, a TaKKe COKpamarb BpeMsi Ha H3BbICKa-
TENbCKUE PabOTHI.

[lo HOpPMAaTHBHBIM JOKYMEHTaM HWH)KEHEPHO-
reofie3ndeCKue W3bICKaHUsl Ui CTPOHTENbCTBA
JOJDKHBL o0ecrevynBaTh MONy4YeHUue Tomnorpado-
reofe3NYeCKUX MaTepualioB O CHUTYaluH H
penbede MECTHOCTH (B TOM YHCIIC THA BOJOTOKOB,
BOJIOEMOB ¥ aKBAaTOPHil), CYIIECTBYIONNX 3AAHUIX
U COOpPYXEHHAX (HA3eMHBIX, MMOA3EMHBIX W HaJ-
3eMHBIX ), DJIEMCHTaX IUTAHHPOBKH (B MH(POBOH,
rpadudeckoit, doTorpaduueckoi M HHBIX (op-
Max), HEOOXOIMMBIX IS KOMIUIEKCHOW OITCHKH
MIPUPOHBIX M TEXHOTEHHBIX YCIIOBUH TEPPUTOPUHU
CTPOUTENILCTBA M OOOCHOBaHMS MPOEKTHUPOBAHUS,
CTPOMUTEIILCTBA U IKCIUTyaTallui 00BhEKTOB. [1]

B coctaB MH)XEHEpHO-TEOIE3NUECKUX H3bICKA-
HUH BXOAST CIEAYIOIIME BHIBI PadOT, OKa3bIBa-
IOIIMe BIHMsHAE Ha 0€30MacHOCTh OOBEKTOB
KallUTaJIbHOTO CTPOUTENHCTBA: CO3AaHUE OTIOPHBIX
reoIe3NYeCKUX CeTel, reoje3nveckue Habirone-
HUS 3a JgedopMaIvisIMH M OCaJKaMH 3JaHUH U
COOPY)KEHHUH, NBHKECHUAMU 3€MHOM MOBEPXHOCTH
¥ OMACHBIMU MPUPOIHBIMH TIPOIIECCAMH, CO3/IaHNE
U OOHOBJICHHWE WHKEHEPHO-TOMOTPadUIECKIX
m1a”HoB B MaciuTadax 1:5000 - 1:200, B ToM yuciie
B mudpoBoii (opme, cheMKa IMOA3EMHBIX KOM-
MYHUKalUd W  COOPYXEHUH, TpacCUpOBaHUE
JUHEHHBIX OOBEKTOB, HHXEHEPHO-THIporpadu-
Yyeckue paboThl, CIEHUAIbHBIE Te0JIe3UUYeCKUue |
Tororpaduveckue padOThl MpPU CTPOHUTEIHCTBE
Y PEKOHCTPYKIIMH 3[aHU# U coopyxeHuid. [1]

B crpoutenscTBe aBTOMOOMJIBHBIX JOPOT, MPU
COOJIIOJICHUN TEXHOJIOTHU MIPOU3BOJCTBA padoT, a
TaKkXe KOHTpOJIE KauyecTBa HCIOJIb3YeMBIX Mare-
pHasoB, KIIOYEBOE 3HAUYEHHE PUOOPETAIOT r'eojie-
3uueckre padboTel. OHU periaMeHTHPYIOTCS PAIOM
HOPMATHBHBIX JJIOKYMEHTOB, KOTOPBIE IPEIIUCHI-
BalOT TOYHOCTbH BBHITIOJTHEHUS JTMHEWHBIX, YTIIOBBIX
U BBICOTHBIX M3MepeHuil. OqHaKo NeHCTBYIONIUE B
HACTOAIIEE BpeMS HOPMATUBHBIC JOKYMEHTHI
SBIISIIOTCSL yCTApPEeBIIMMH, OPUEHTHPOBAHHBIMH Ha
UCIIOJIb30BaHUE TPAJULMOHHBIX T€0/Ie3UUYECKUX
npuOOpOB, TAaKUX KaK TaXxeOMETPBI, TECOIONHUTHI,
pyaerku u HuBENUpHl. [2] IIpm 3TOoM KoMIIIEKC
NPUMEHSEMBIX MPHOOPOB  TIOCTOSHHO — COBEp-
HICHCTBYETCS, TIOSIBIISIETCS 3JICKTPOHHOE 000pYI0-
BaHKe, KOTOpOE TO3BOJISIET TPOU3BOJUTH Teojie-
3U4eckre padoThl NMPH MUHUMAIBHOM YYacTUH
yenoBeka. lllupokoe pacnpocTpaHeHHE MOTYYHIIH
BIUJIA, ucrione3yroniye B Xoe Imporecca aspodo-
TOCBEMKH CIIyTHHKOBBIE METOIBI U3MepeHusi. OHH
MO3BOJIAIOT aBTOMATH3MPOBATh MPOLECC IOIyde-
HUSI 1 00pabOTKH JaHHBIX.

OObuHO HTOrOM  TOMOrpad)o-reoAe3nIECKUX
paboT sBIAETCS COCTaBICHHE CHTYallHOHHOTO
[UIaHa TIOJIOCHl TPacchl, HHXEHEPHO-TOIOrpa-
(udeckoro TIaHa TIEPECEUCHUI Tpacchl M ee
CIIOXKHBIX YYacTKOB, a TaKXe IOJHOE OMHCaHhe

HPOJOIBHOTO M TONEPEYHOro MPOGHIsS Ha BCEX
TUTIOCOBBIX U MUKETHBIX TOYKAX.

B memnsix mccnemoBaHUS TOYHOCTH HM3MEPEHUI
JAHHBIX JJIS1 TOCTPOCHUS BEPTHUKAIBFHOTO MPOQHIIsSL
NpY UHKEHEPHO-TEXHUYECKUX U3BICKAHUSIX PEKOH-
CTPYKIIMH aBTOMOOWIBHOU moporn A-380, mpo-
BEJCHO CpaBHEHUE AaHHBIX, MOJYy4YeHHBIX (oTO-
rpaMMETPUYECKUM METOJOM HM3MEPEHUs C MpHMe-
HeareM BIIJIA Phantom 4 PRO u TpamuimmoHHBIX
reofe3u4eCKUX METOIOB.

B pesynberare, mia BbIIONHEHHUs Tomnorpago-
TreoIe3NIeCKuX paboT paspaboTaHa METOIHUKA
IPOBENEHUsT M3MEPEHUH C TNpuMeHeHHeM (oTo-
rpaMMETPUYECKHX METOJIOB, a TAKXKE PEKOMEH-
Jaluy B TEXHOJOTMYECKHE LEMOYKH VIS IIOCTpoe-
HUSl BEPTHKAJIBHOTO MpOQWIss NpU HHKEHEPHO-
r€0/Ie3NYECKUX N3bICKAHUSX.

Jns  coctaBieHWs CPaBHUTEIBHON TaOIUIIBI
TOYHOCTH HM3MEPECHUH MO JHHWUU aBTOMOOWIBLHON
noporu A-380 (tabmuma 1), BHIMONHEHBI U3MeEpe-
HUSl C TPUMEHEHHEM D3JIEKTPOHHOTO TaXeoMeETpa,
nusenupa, [ HCC obopynoBanus ¢ pexxumom RTK
(real time kinematic) m a’podorocreMKa C
npumenenueM BIIJIA Phantom 4 PRO ¢ mocneny-
fomeil  00paboTkoit Ha (oTOrpaMMETpHUIECKUC
nporpammsbl AgiSoft MetaShape.

KamepanbHBIM METOJOM IIPOBEIEHO CPaBHEHHUE
pPEe3yNbTaTOB BEPTUKAIBHON M TOPU30HTAJIBHOMN
MPOEKLMH OCH JOPOXKHOTO IOJIOTHA, MTOTEPEUHbIH
W TPOAOJBHBIA MPOGUIN Ha OCHOBE IHM(POBOI
MoOJIeNn penbeda mocrpoenHsie B AutoCad.

Tab6muna 1. Tabnuma cpaBHEHHE T€0IE3MUECKUX
U3MEpEHUIL

BEBICOTHI T€0I€3NUECKHUX TOUYEK,
OTpe/ICICHHBIE, M
Hazpanus
reoxe3u- Onek- | TexHu-
Ne yeckux | THCC | 'PON | Heckoe LIMP
HBII HHBeE- Meta-
TOUYEK RTK
taxeo- | smpo- | Shape
METp BaHUE
1. OIIB1 |238,0060| 238,025 | 238,011 |238,021
2. OIlIB2 |238,1040| 238,117 | 238,109 (238,114
3. PIT1. |238,4795| 238,488 | 238,479 | 238,486
4, OI13 233,5599| 233,585 | 233,569 |233,554
5. OIl4  |233,5529(233,569 | 233,562 |233,544
6. OIT5 228,4728| 228,483 | 228,490 |228,476
7. OI16 228,5686| 228,564 | 228,586 |228,598
8. PII2 234,3752| 234,368 | 234,385 |234,359
MaxkcumanbHbie
OTKJIOHEHHS
BBICOT OTHOCH-
TenbHO nudpo- | + 0,015 | £0,030 | + 0,025
BOI MOJIENH
penbeda
(LIMP)

B rtabnuue 1 mpencraBieH pasnen W3 OTYETA,
copmupoBanHoro B mnporpamme MetaShape. B
xo7e o00pabOTKM MJAaHHBIX CBEMOK BBIMOJHEHO
MOCTPOCHUE TUIOTHOTO O0JaKka TOYEK C IpejBa-
PUTENBHONM OpWEHTAIeld MaTpULbl HA OCHOBaHUHU
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HaBHUTAIIMOHHBIX KOOPIUHAT HEHTPOB (oTorpadu-
pOBaHMSI, TIIE€ TOYHOCTH COCTaBISET HECKOJBKO
MeTpoB. M3 ortuéra MetaShape mo ob6paborke
JAHHBIX CBhEMKHU O00INas OomuOKa I0 ONOPHBIM
TOYKaM coctaBuia 3,4 cM (2,5 cM B tuiane u 2,3 cM
MO0 BBICOTE), NPH 3TOM pa3pelIeHUEe ChEMKHU
coctaBwio 2,59 cm/mukc. OtH 1udpsl Xapak-
TEPU3YIOT TOYHOCTh IOCTPOCHUS  1H(pPOBOI
Monenn. CpaBHEHHE KOOPAWHAT TIO OMOPHBIM
TOYKaM B IUIaHE MOKA3aJI0 OTKIOHEHHE MOJIEIH OT
JaHHBIX TaxCOMETPUUYECKOM CBEMKM IO TSTH
TOYKaM B Auamnasone oT 7 MM 110 4,4 cm. Takue ke
MUQPBI ¢ HE3HAYUTEILHBIMA OTKJIOHESHHSMH OBLITH
MOJIy4eHbl M 1O BTOpod cbEéMKe. Ilo maHHBIM
pasnena otu€ra, chOPMHUPOBAHHOTO B MPOTpPaMMe
Photoscan, OTKIIOHEHHE MOIEIU IO BEICOTE 35
TOYCK B TIONEPEUHBIX MNPOQUILX Ha KECTKOU
MOBEPXHOCTH OT TaXEOMETPHUYECKOH ChEMKHU
cocTaBUJIO B cpenHeM 2,9 cMm. beutn mpoBeneHs!
MU3MEPEeHHS Ha 00CHX I0JIOCaxX TPAcChl B Mpeaeinax
MOJIOTEH acdalbTa.

MeTtoauka mnpoBeneHusi pador. lcciegosa-

TEJIbCKUE PabOThl BBIIOJHEHB B  HECKOJIBKO
sramoB. Ha  mepBoM  3Tame  NpOBEACHBI
MapKUpOBOYHblE  paboThl Ha  MOBEPXHOCTH

ac(aJbTHOTO MOKPBITHS JOPOTH C ABYX CTOPOH B
UHTEpBaJie OAMH KWIOMETp M 10 OAHOH
KOHTPOJIbHOM TOYKE 110 CEpEeIUHE TOJIOCH! JTOPOTH
yepe3 500 metpos. (puc 1.)

Puc 1. mapkupoBouHbIe pabOTHI

Ha BTropoM 3Tame - cocTaBieH MPOEKT IUIaHH-
poBaHusl MapmipyTa a’po()OTOCHEMKH C HCHONb-
30BaHMeM mnporpammuHoro obtecmneuyenuss DJI GS
Pro, mozBosnsromee B pexxume 3D Map onepaTHBHO
3arporpaMMUpoBaTh NapamMeTpsl MoyETa, HaMETHB
Ha KOCMUYECKOM CHUMKE IIEPUMETP CBEMKHU U
3aJaB BBICOTY M CTENECHb INEPEKPBITHS CHHUMKOB

(puc. 2). AdpodoTrochéMKa TpOBeNIeHa C BBICOTHI
100 MeTpoB OT NOBEPXHOCTH 3E€MIIM MO JABYM
MapuipyTam C HPOJOJbHBIM MEPEKPHITHEM MEKIY
cHuMKkaMu 80% W TONEpEedHbIM MNEPEKPHITHEM
Mexay MapupyTamu - 60%.

Puc 2. [InanupoBanue nonera

Jns ananm3a pabOT W COCTaBICHUS CpaB-
HUTEJIILHON  TaOMWIBI  JOIOJHUTEIBHO  ObLIA
MpOBe/IcHA TaxeoMeTpUUecKas ChEMKa TMomepey-
HHUKOB ¢ HabopoMm nukeroB yepe3 100 M, a Takxe
HEKOTOPBIX OIMOPHBIX TOYEK, HUCIHONB3YEMbIX MPH
BO3AYINHOW CBEMKE, a TaKkKe TEXHUYECKOEe
HUBEIUPOBAHUE 110 3TUM TOYKaM. DTO TO3BOJIHIIO
MPOM3BECTH OIICHKY OTKJIOHCHHH H3MEPEHHBIX
TOYEK OT COOTBETCTBYIOIIMX TOYEK, MOJYYEHHBIX
Ha IM(PPOBOM MOJEIH, CO3JaHHON (oTorpam-
METPUYECKUM CIIOCOOOM.

s moctpoenust tnpoBOH MOAETH MECTHOCTH
Ha ocHoBe cHUMKOB c BIIJIA wucnomnb3oBana
nporpamma Agisoft MeteShape, xopomio 3apeko-
MeHjoBaBIIass ce0s Ha phIHKE (oTorpam-
METPHUYEKUX MporpaMm (puc. 3).

OO6paborka manHeix B PhotoScan mocratouno
aBTOMATH3MPOBaHA, 4YTO TMO3BOJIIET B KOPOTKHMA
CPOK OBJI3ZIETh HABBIKAMU pPAa0OTBl B  ITOM
mporpaMMe UM CIEIWTh 32 IMPaBHILHOCTHIO
BBICTABJICHHBIX ITAPaMeTPOB 00PadOTKH.

Ha TpeThem d3Tarie BBITIOJIHEHA TJIAHOBO-BBICOT-
Hasl IPUBS3Ka MAPKUPOBAHHBIX TOYEK ChEMOYHOTO
reojIe3MYecKOro OOOCHOBaHUS C TPHUMEHEHHUEM
I'HCC Stonex S9 Il B pexume RTK ¢
(DMKCUPOBAHHOM TOYHOCTBIO M3MepeHus 10 10 MM
B IUTaHE U 15 MM 110 BEICOTE.

B o0pabotke ywactBoBanio 2 711 CHUMKOB C
pasperieHueM ChEMKH 2.9 CM/TIMKC HA MECTHOCTH
Ha muomaan 4.91 km?. KommuecTBo CBA3yrOMIMX
Touek coctaBuiio 2 449 851 mr. Bpemst 06paboTku
MaccuBa JaHHBIX - 10 yacos.
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o Byxopo_14xm psx — Agisoft Metashape Professional

Qan  [paska Bwa Q6paborka Mogese Qoro  Qpro  Uncrpyments  Cnpaexa
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Npoort
220
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~ A
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r &

» B Ourype (2490 nomarsix, 100,785 nomronoe)
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o Kapru rayBume (1955, Cpeanee kauecteo, Arpeccrenan dwabTpay
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B Ocrodoronnan (482417x193350, 295 cw/nwkc)

B2 Copy of Copy of Chunk 1 (1955 kamep, 109 mapkepos, 1,274,569 Touex

I
Ceofcreo 3nauenne
Oprodoronnan
Pasmep 482417 x 193,350
Cucrema koopanHar Pulkovo 1942 / Gauss-Kruger 11N (EPSG-28
Usera 3 xanana, uintd
Mapamerput pexoHcTpyxymn
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Npoesr  Npwessa tororpadu Kowcone  Ouepess 3aass

Puc 3. Bua unrepdeiica nporpammsl Agisoft MeteShape

Tabnuna 2. Cpeanne KBagpaTuyeckue olHOKH BBIIIOJIHATH C JBYX CTOPOH IIOJJOTHA JOPOTH C
OMOPHBIX TOYEK Ie0/1e3nIeCKOro 060CHOBAHHSI unrepBaioM uepes 1000 merpoB m HabopoMm

Koa-|Omu6ka, Omnbka, Ommnoka,|Omudka|O6mas| KOHTPOIBHBIX Todek dyepe3 500 MeTpos;
BO | X(eMm) | Y(em) | Z(em) XY (em)| (em)

67 | 1.82033 | 2.90656 | 1.88392 | 3.42953 |3.91291

3aKIIFOUNTENEHBIM ATarioM O0OpaOOTKH JTaHHBIX
B mporpamme Agisoft MeteShape sBnsercs skc-
mopT. DTO, KaK MPaBHWIO, TUIOTHOE O0JIAKO TOYEK
(marmpumep B Qopmare LAS), maTpuma BBICOT,
nudpoBast Moznenb MecTHocTd B ¢opmare TIN u
oprodoromiad. [lpu 3HAYUTENBHBIX 00BEMAxX
BBIXOJHLBIX JAHHBIX MPEAYCMOTPEHA BO3MOXKHOCTDH
NOJy4aTh pe3yNbTar, pa3OUThIi HA TPUBS3aHHBIC
OJIOKH.

B pesynbrate 00pabOTKHM mMOMydeHHBIX (DOTO-
CHMMKOB OBUTH CO3/IaHBl IUIOTHBIE 00JIaKa TOYEK,
KapThl BBICOT, HU(ppOBas MOJEIb MECTHOCTH U
oprodoToruiansl (puc 4.)

[locne sToro Bce pe3ynbTaThl 3arpy’KeHb B
nporpammy AutoCad asist HarssgHOro O0TOOpaxe-
HUS ¥ aHaJIM3a, BKIIOYas MOCTPOCHUE BEPTHUKAIIb-
HOTO paspesa MOJIOTHA JOPOTH, a TAKKEe HAHECEHbI
BCE PE3yJIbTaThl U3MEPEHUH Ha U(POBYIO MOAETDH
penbeda i cpaBHEHUSI.

BbIBOABI M peKOMeHAAINH.

IIpoBeaéHubie Uccaen0BaHUA MTOKA3aIH, YTO

1. Aspodorocremky ¢ mnpumeneHneM BITJIA
Phantom 4 PRO wnenecooOpa3HO BBINOJHATH Ha
BbIcOTax mosera He Huxe 100 MeTpoB oOT
TTOBEPXHOCTH 3EMII;

2. MapKHpOBKYy OITIOPHBIX TOYEK HEOOXOIMMO

Puc 4. Oprodororuian 1 nudpoBas MOIeIb MECTHOCTH
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3. IInaHOBO-BBICOTHOE TIOJNIOKEHHE IEHTPOB
OTIOPHBIX TOYEK MPOU3BOIUTCS C MPUMEHEHHUEM
GNSS B pexume RTK c ynanenueMm posepa oT
0a30Boii cTaHIMH 10 6-8 KM;

4. Jlnst onpenenenus: BbICOT ba3oBhIX cTaHIUU
HEOOXOJIMMO HCIOJIb30BaTh TeOAEe3MYECKHE IyHK-
TBI, OTMETKH KOTOPBIX TOJYUYEHBI 110 pe3yabTaTaM
YpaBHHBAaHUS TE€OMETPHYECKOTO HHUBEIHPOBAHUS
IL, III, IV kimaccos;

5. PexoMeHmyeTcsl BBHIMONHATH (poTOrpaMMer-
pUYecKoe CTyIIeHHe MAaKCHMAJIbHO  BBICOKOH
TUIOTHOCTH O0JIaka TOYEK C yKa3aHWEeM HaWBBIC-
e TOYHOCTH YPaBHUBAHHS,

6. Pesymprarel mmdpoBoll Momenu pernbeda
3arpyxarb B nmporpamMmmy AutoCad mist HarmsgHOTO
oToOpaXKeHHsT M aHalln3a, BKIOYas MOCTPOCHUE
BEPTUKAIBHOTO pa3pesa;

7. Hns ompenesieHUs € TeoAe3UYecKod Tod-
HOCTBIO KOOpAWHAT JIMHEMHBIX M TOYEYHBIX
JIe(QEeKTOB JOPOKHOTO MOKPBITUS Pa3MEPOM 2 CM U
KpyIHee, TUIoIaaei pa3pyuieHus, TIyOuHbI BEIOO-
WH/ TPEIIUH HCIOJIb30BaTh OPTOPOTOILIAH COBME-
IICHHBIN 1U(POBON MOAENBIO penbeda, 4To HaéT
BO3MOXKHOCTh CIIPOTHO3HPOBATH COCTOSIHHUE J0-
POXXKHOTO TIOJIOTHA W OIEHUTh JIWHAMHUKY €T0
pa3pyIIeHHUS;

8. IlomydeHHbIE B XOAC HAIIUX HMCCICIOBAHMI
pe3yapTaThl JOCTUTHYTHIX IJIAHOBOM M BBICOTHOM
TOYHOCTH (2,5 CM B TIaHe U 3 CM IO BBICOTE) AAIOT
BO3MOXXHOCTh ~ OLEHKHM JUHAMHUKH HM3MEpEHUs
TITyOMHBI KOJIEHHOCTH Ha CYIIECTBYIOMIUX aBTOMO-
OWJIBHBIX TOpOTax.
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PA3PABOTKA METO/J COIVIACOBAHUSA U YTBEPKIEHUS ITPOEKTA 11O

YCTAHOBJIEHUE (M3MEHEHME) ' PAHULL HACEJEHHBIX TYHKTOB

Kypakyaos [1.0., Oounosa I./1., AApkyos 3.P.

CamapKaHACKHH TOCyJapCTBEHHBIH apXUTEKTypPHO- CTPOUTEIBHBIN HHCTUTYT, Y30€KUCTaH

AHHOTanus. Y0y Makosaza axoiy IMyHKTIApH YerapajapiHi aHUKIAI (Y¥3rapTHPHII) HUIUIAPUHHA Oa)KapHII
YUyH HIIIa0 YMKWITaH TEXHOJIOTHK cxema OYiimua Camapkann BmirosTuHMHT Camapkana maxap,Oknapé Ba
CamapkaH] TyMaHJIapyl derapajapura y3rapTHIl KUPUTHII XaM/a derapa 4Yn3ufu Xyoyad Oyinad ommb Gopuiran
XaTJIOB MIIJIAPH XaKUAATd MabJIyMOTJIAp aKC STTUPHIITAH.

Tasinu cy3nap: MabMmypuii, uerapa, ypHaTHI, 1axap, IOPUANK MaH3WIH, ep (HOHAHN, YeTapaJonuiap, ep Ty3Hl,

KHUIIOK, OBYIJI.

AnHotanusi. B maHHOW cratbe comepxkurcs wHGOpManus o0 W3MEHeHHWe rpaHun ropona CamapkaHpa,
AxnapeuHCcKuX ¥ CaMapkaHICKUX paiioHoB CamMapKkaHACKOH 00JacTH Ha OCHOBE pa3pa0OTaHHUM TEXHOJIOTHIECKUM
cXeMaM I10 YCTaHOBIICHHIO (M3MEHEHUIO) TpaHUIl HACEIEHHOTO ITyHKTA a TAaKXKe Mpollecca MHBCHTapU3aIluH 3eMITH

MOTPaHNYHOU TIOJOCHI.
KiaoueBble cjoBa: AIMUHHCTpaTHBHAS,
3eMeIIbHBIN (POH/I, 3eMIIeyCTPONCTBO, MOCENOK.

TMoTrpaHn4Hasd,

MOHTQXHAasl, TOPOJICKAas, IOPUANYECKHNA aapec,

Annotation. This article contains information about changing the borders of the city of Samarkand, Akdarya and
Samarkand districts of the Samarkand region on the basis of developed technological schemes for establishing
(changing) the boundaries of a settlement and the land inventory process of the border strip.

Key words: Administrative, border, installation, city, legal address, land fund, border, land management,

village.

Beenenue: B PecniyOnuke Y30ekucTan B Hac-
Tosiiee BpeMs HacumuThiBaeTcst 120 ropomoB u 116
MOCEJIKOB TOpPOJICKOTro Tuia. Bce oHM, Kak aaMu-
HHUCTPATUBHO — TEPPUTOPHAILHBIE €OUHUIBI, JO0JI-
KHBI WMeTh CBoM TrpaHuibl. [lo TpeboBaHUM
3akoHy PecmyOmmku Y36ekucran ot 30 aBrycra
1996 roma «O mopsiaKe pPemIeHusT BOIIPOCOB aaIMH-
HUCTPATUBHO-TCPPUTOPUATBHOTO YCTPOHCTBA B
PecrryOnuke VY30ekucraH» HAacenEHHBIC ITyHKTHI

JIOJDKHBI UMETh FOPUANIECKH YTBEPIKICHHBIX COOT-
BETCTBYIOIIUMU OpPraHaMH TOCYIapCTBEHHOM Bac-
TH ¥ TEXHUYECKH YCTAHOBJICHHBIX U 3aKperlieH-
HBIX Ha MECTHOCTH rpanwuir [1].

OnHako, HacenéHHbIC MYHKThI KaK aJMUHHC-
TPAaTHBHO — TEPPUTOPHAIBHBIC €IWHMIBI PAKTH-
YECKH HEe UMEIOT COBPEMEHHBIX CBOMX I'PAHHMII, YTO
KpallHe 3aTpyJHSCT WIH JAeNaeT HEBO3MOXHBIM
BEJICHHE TOCYIapCTBEHHOTO 3€MEJIBHOIO KaJacTpa
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KaK 10 KaTeropuy 3eMeNb HACeIEHHBIX IYHKTOB,
Tak W B IICJIOM MO EAWHOMY TOCYJapCTBEHHOMY
3emenbHOMY (DoHAY, HeoOecneunBaeT A eKTHB-
HOE PEryJMpoBaHHEe UCIIOIb30BaHUS 3eMelb TOpo-
JIOB M TIOCENIKOB, PELICHUs] CIOPHBIX 3€MENbHBIX
BOIIPOCOB U T.1., [2].

[Ipu BeneHHMH TOCYAAapCTBEHHOTO 3EMETBLHOTO
KaJacTpa JOJDKHBI ONPEACNATHCS CYLIECTBYIOIIHE,
(hakTHUecKWe IUIOMIAIM HACEIEHHBIX ITYHKTOB,
MO3TOMY YCTaHOBJICHHS TPaHUI] TOPOJIOB M TIO-
CEJIKOB C IIEJIBI0 COBEPIIEHCTBOBAHUS 3€MENbHBIX
OTHONIEHWH B cdepe — TOPOICKOTO 3EMIIETIONb-
30BaHUS SBJISIETCS aKTyaJIbHOU 3aJa4eil.

Pabotel 1m0 ycraHOBICHHIO (M3MEHEHHUIO) Ipa-
HUI] 3eMellb HaceN€HHOTO IIyHKTa BKJIIOYaeT
CIIEYIOIINE JTallbl:

- MOATrOTOBHUTENbHBIE (cOOp, 3ydeHHE U aHa-
T3 TUIAHOBO — KapTOrpadMuecKuX MaTepHaoB,
3€MEJIBHO — YYETHOM JOKYMEHTAlMH, MaTepUajoB
0TBOJIa 3eMelTb B IPaHUIIAX HACEICHHOTO MTyHKTA, a
TaKKe JKOHOMHUYECKHX HMHTEPECOB CENbCKUX,
MIOCEJIKOBBIX U TOPOJICKUX COBETOB);

- MPOEKTHpPOBaHHe (HA KOMUU TeHEPAIbHOTO

IIaHa pas3BUTHSA ropoaa (TOCeNKa) YCIOBHBIMH
3HAKaMH IOKa3bIBACTCS JIMHUS TPaHHIBI, COBMe-
HIEHHass Ha KapTorpaduvecKkoil OCHOBE C BHEI-
HUMH TPaHWIAMU 3€MEJbHBIX YYacCTKOB, IOpPHIH-
4YeCKH O(OPMJICHHBIX M OTBEJCHHBIX TOpPOIY
(mocenky);

- moJieBbIe TOMOrpag)o — reoge3nyecKue pa-
00Tbl (MHBEHTapU3alMH 1O OOBEKTaM HaXOo.s-
NIMXCS B TOJIOCE JTMHUW TPAHUI], a TaKKe, OTHca-
HUEC W TIepeHECEHHEe B HAType TOYKU IMOBOPOTA
TpaHMI);

- KaMepajibHasi o0padoTka, odopmiieHHEe H
craya MaTepuagoB (PAaCCMOTPEHHS M COTJIACO-
BaHUsI MPOCKT MPEJIOKECHUSI MECTHBIX aJMHHU-
CTpaIvii U YTBEPXKJCHUE PEIICHUSIMHU COOTBETCT-
BYIOIIUE COBETHI M OpPraHbl TOCYAapCTBEHHOM
aJIMAHHUCTPALMM, a TaKXXe, COCTAaBICHHWE MpUeMa
MepeaaTOYHbIX aKTOB.

I[JIH OpraHuv3ani W BBIIIOJHCHUSA BBIIIC IICPEC-
YHCJICHHBIX Pa0oT pa3paboTaHa TEXHOJOTHYECKas
cxema (IO CYIIECTBY SIBISIETCS HAyYHOW HOBHU3-
HOW) TIO YyCTaHOBJIEHHE (M3MEHEHWE) TPaHUIl
Hacenénnoro mynkra (Cxema-1):

TexHoJI0rnyYecKasi CXeMa 110 YCTAHOB/IeHHe (M3MeHeHHe) IPAHHIA HACETEHHOIO MyHKTA |

IoarotoBka n
YTBepKIeHUs
MPOEKT peleHui

193Tan

ANENENENENEN

Maxa/uIMHCKHX CXOJI0B IPa/IaH

Opranu caMOyIpaBJIeHHs IPaKIaH

Ceccus HapOZIHEIX JIETTYTAaTOB paifoHa (Toposa)

Ceccust HapOJHBIX JIENMYTaTOB O0IacTa
ComnposanutensHoe mickMo Kabunera MurmncTpo
ConpoBanutenpras nopydenns Ammapata [Ipesnnenta

[loaroToBisieTcss U PaccMaTpHBACTCS
NPEUIOKEHUHA 110 YCTAHOBNCHHS M
M3MCHEHHS TPAHHI  HACENCHHOrO
IyHKTA.

IMocrononenus Cenara Onuit Maxoinca

IoaroToBka mpoexT
TOCTOHOBJICHHIi H

2 yTan

yTBep:KIeHUs

Coznanust

3aran padouux rpynn

HuBenTapuzanuon

4 yran Hble paboThbl

[TocroHoBnenus 3akoHanarenbHoi [lanarsr Onuit Maxoica
[MocroHoBnenns Kadunera MUHHCTPOB

ITocToHOBIICHHS XOKMMa 00J1acTH

ITocToHOBNEHNUS XOKMMa paiioHa (ropojia)

[IpoToxon paboueii rpymma obaactTu

TInarakan nafinueii rnvima natioaa (rannnal

Pabouas rpynna Kadunera Munuctpos
Pabouast rpymma 06/1aCTbHOTO XOKHMHUSATA
Pabouas rpymnma paiioHa (ropoza)
Pabouas rpynma o MHBEHTapU3ALUU

AN NN I RN N N N IR N NENE NENEN

VHBeHTapu3alnu 3eMeNbHbIX OTHOLICHUH
VHBeHTapHU3alMK JTMHHUS TPAHULL

VHBeHTapu3auy 10 cloiaM HaceneHnH
VIHBeHTapH3alKK 10 MPOH3BOJICTBEHHEIM 00BEKTaM
HHBeHTapu3auy 1o 00beKTaM HHPPACTPYKTYpPh

IToxroroBsercs U yTBepxKIacTCsS
IIOCTOHOBJICHHS 110 YCTAHOBICHHS H
U3MEHEHNUs IPaHUL HACENIEHHOTO

MyHKTa
Cosmaercs  paboume rpymma IO
YCTaHOBIICHHE, M3MCHCHHS U

MHBEHTapHU3aluu 00BEKTOB TpaHul

MOJrOTOBKA
00beKTOM
JINHUH

MuBenrapmzamus U
MaTepHaioB o
HaXOMANMXCI B TOJOCE
TDAHUI

IoaroroBka n
corJjiacaBaHus
npueMa
NeneraToYHbIX AKTOR

5 sTan

Ha mepBom 3Tame BeIMONHSETCS cOOp, M3yde-
HUE ¥ aHaJN3 TUTAHOBO — KapTOrpaduiecKux mMare- -

puajioB, B TOM YHUCJIC:

- 3CMCJ'IBHO-y‘-IeTHOI71 AOKYMCHTAIlUU,
- MaTCpuajiOB OTBOJAA 3CMCJIb B TIpaHHULIAX

ASANENENENENENEN

O0630pHOE MUCEMO 110 YCTAHOBJICHHUS 1 H3MEHEHNUS TPaHHIl
Omnycanue Mo To4KkaM IOBOPOTA JIMHUU TPAHHUI]

Kapra cxema rpaHuIa HaceIeHHOTO IyHKTa

HW3menenus 3emenbHOro Oanaxca paidona (ropoja)
W3MeHeHus 3eMeNbHO IeXKypHOH KapTa paifoHa (ropoja)
ITo cnoitam Hacenenuii

ITo npou3BoCTBEHHBIM 00bEKTAM

ITo oObexTaM HHOPACTPYKTYPBI

Cxema 1.

MaTepuaioB
MMPOMIJIBIX JICT,

HACEJIEHHOTO MTyHKTA;

CocraBnsercs npuemMa InepeaaToyHbIX
AKTBl A U3MCHCHHUA MATCPUAIOB II0
00BEKTOM HaxoIAIIUXCSA B II0JIOCE
JIMHUY I'PaHUL]

HWHBCHTApU3allu1u  3CMJIN

- aKTa NCPCHECCHUA I'paHUl] 3EMCJIbHOT'O Yy4acCT-
Ka B HATYPY U 3aKPCIUICHHUA UX HAa MCCTHOCTH;
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- HAJINYME IUIaHa 3eMEJIBHOr0 ydacTKa ¢ KOoop-
JUHATAMH TIOBOPOTHBIX TOYEK TPaHMIBl M JaTa
odopmIieHus nena;

- W3y4YeHHWe YCJOBUU WM OTpaHUYCHUH mpe-
JOCTaBIICHUS 3€MEJILHOTO YYacTKa HaceJIEHHOMY
MYHKTY;

- WHBEHTapHU3alUOHHBIE JAaHHBIE MO OOBEKTaM
MHPPACTPYKTYPHI U IPOU3BOJICTBEHHBIM;

- JJaHHBIX O COCTAaBE€ W YHCIEHHOCTb Hacelle-
HUSL.

Ilo coOpaHHBIM M TOATOTOBIEHHBIM MaTepHa-
JIaM BBITOJIHSIOT 00CIeJ0BaHIE TEPPUTOPHUH 1OJI0-
Cbl TPAaHUI] HACENEHHOTO IIyHKTa, B pPe3yjbTaTe
Yero YTOUHSIOT Ha3BaHMs, MECTOIOJIOKCHHE U
(bakTHUeCKH 3aHATYIO IUIOILAAb BCEX 3EMJICBIa-
JeNBIEB U 3eMJIeTIONIb30BaTeNeld, KOTOpble HaXo/I-
ATCSL Ha TEPPUTOPUH, OIMPENENAIOT COCTaB
yromuit.[IpoekT  ycraHoBiaeHus  (M3MEHCHHS)
TPaHNIl TEPPUTOPUH CEINBCKUX M MOCEIKOBBIX
COBETOB COTJIACOBBIBAIOT paifioHHbIE
rOCYyJapCTBCHHBIC  aMHHUCTpALUH, pPalOHHBIE
COBETHI M YTBEPIKJaeT 00JaCTHOU COBET.

I'panuiel GOpMHUPYIOT Ha KapTocxemax, KOTO-
pBIE COCTaBJISIOT B MacIITade

1:50 000 - 1:25 000 Ha BCIO TEPPUTOPHIO ATMHU-
HUCTPATUBHON €IUHMLIBL.

IIpoekTHass MOOKyMEHTalus IO TOATOTOBKY,
pPaccMOTpPEHUs] W COIJVIACOBAaHMS MPEATIOKEHUS
MECTHBIX AAMUHHUCTPALUIl U3 YCTaHOBJICHUS WIIH
WU3MEHEHUS TPAHUI] TEPPUTOPHI CEIbCKUX, TIOCEN-
KOBBIX U TOPOJCKHX COBETOB COCTOMT M3 TaKHX
MmatepuanoB (Hmwxke npuBogutcs marepuanst 2011-
2012 rompl, 00 U3MEHEHMHM TpaHHI] TOpPoAa
Camapkanma, AxnappuHckoro u CaMmapKaHICKOTO
paiionoB CamapkaHJICKOH 00J1acTH):

®  TOSICHUTENFHOH 3amicku (OT HCIIOJILHU-
TesnbHOro oprana CamapkaHACKMH (unuan HHC-
TUTyTa «Y31aBepioinxay) [3].;

e rpaduyeckux wmarepuanoB (Ha ocHoBe
ArcGIS 9.3 cocraBneHna mpoeKkTHas KapTa- cxema
rpanui ropojna CamapkaHia mepegaBaeMbIM Tep-
putapusm u3 CamapkaHiackoro paiiona Puc.l, a
Takke Mo AKIapbUHCKOMY palioHy. Puc.2);

[IpoekTsl ycraHOBieHHs (M3MEHEHHS) T'PaHHUI]
TEPPUTOPHUI CETBCKHX, TOCEITKOBBIX COBETOB pac-
CMaTpHBalOT COOTBETCTBYIOLIME COBETHI Ha Cec-
CHSIX M C MX BBIBOJIAMH IMOJAIOT HA PACCMOTPEHUE
paiioHHOH (TOPOACKOM) TOCYAapCTBEHHOH aaMu-
HHUCTpALlMU, a 3aTeM - Ha PAacCMOTPEHHE CECCUH
PaiioHHOTO (TOPOJCKOI0) COBETA.

[To TOATrOTOBKY ¥ YTBEPXkJICHUS pPEIICHUS
TOCYJJAPCTBEHHBIX aJIMUHUCTPALIUA TIPOU3BOIAUTCS
CIIeIyOIINe pabOThI:

- paltoHHBIN (TOPOJICKOIT) COBET pacCMaTpPUBAET
MPOEKTHl YCTAHOBIICHHUS WIIM M3MECHEHHs T'PaHMUII
TEPPUTOPHIA COOTBETCTBYIOIIMX COBETOB IO KaXK-
JIOMy COBETY OTJHENIbHO W TOAaeT MPeIIoKEHUs
OTHOCUTENBHO WX YTBEPXKACHUS B OOJIACTHOU
COBET;

- 007acTHOH COBET paccMaTpUBaeT MPOEKTHI

YCTaHOBJICHHS I HM3MEHEHHs TPaHHI[ TOPOIOB,
COTJIACOBBIBACT MPOCKTHBIC PEIICHHS W BHOCHUT
npetoxkenns B Kadbuner Munuctpos PecryOmuku
V30ekucTan;

NACTAAp,
o
”

 Eagi \\kﬂa\,ﬁ&{g W 4 o S
o e 8w 1y 3 e Ty varagacn
c ) D W ﬂé@- Astomobre rsagm
A o L] - "
N SRR 3 I ek =
El Camapmamz saxpw €008

» Nerapa wyrarapn
Puc.1. IIpoekTHas kapTa- cxema IpaHul] ropoja
Camapkanjia

Wanaracuinn 2011 s
"6_" fecobp snlitgconin

xapopurads waoss

WYRIRSHTU G ARG VGTapARApH W incn

Puc.2. IIpoexTHast kapTa- cxema IrpaHuIl
AKIapbHHCKOTO paiioHa

- nanee Kabuner Munuctpos PecrryOnnku Y3-
OekucTaH BHOCHT TMPEUIOKEHHS Ui PaccMOT-
penust B 3akoHomarensHoW [lamate u Cenaty
Omuit Maxmuca PecryOnuku Y30eKknucTaH OTHO-
CUTETIbHO UX YTBEPIKICHUSI.

Ha ocnoBanue Ilocranosnenuto Cenarta Omnuil
Maxnuca Pecnybnuku VY30ekuctan co3gaércs
paGoune Tpynmsl Ui pealu3aludl PELIeHUH
(Pabouas rpynmna Kabunera MuHHCTpOB, 001acTy,
paifona (ropoja) ¥ 1o HHBEHTapU3ALIHN).

IIpoBeneHbl MOJIEBBIE HWHBEHTAPU3ALUOHHBIE
pabotel mo ommcanue 108 TOUYKaMu MOBOPOTOB
rpanui ropoaa Camapkanaa, 1Mo ydacTKam IOc-
énok «Kumérapmap» 15, «®Papxam» 13 u us
opraHa camoymnpaslieHHs TpaxkaaH I[lymatmapran
13, Bcero mo 149 Ttoukamu MOBOPOTOB M3MEHEH-
Homy rpanuiy ropoga Camapkanma (tabmura 1).

Ha ocnoBe ArcGIS 9.3 cocraBnena kapra-
cxeMa 10 MaTepuasioM OMUCAHUIO I'PAHUIl TOPOJa
Camapkanna (puc. 3) 1 KapTa-cxema COTIacoBaHO
YieHaMu paboyeil TpyIIbL.

OnucaHue TpaHUIlbl 3eMelb, NepPeIaBacMbIX B
coctaB AkmapbMHCKOTO paifoHa oT CaMapkaHjc-
KOT0 paiioHa mpoBeaeHs! Mo 13 Toukam moBopoTa
rpanul ¥ Ha ocHoBe ArcGIS 9.3 cocraBnena xap-
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Ta-cXeMa IpaHull AKIapbHHCKOro paiifoHa (puc.

4) ¥ coriacoBaH 4ieHaMH padoueil TPYIIIIbL.
Unenamu pabodeil Tpynmsl cOCTaBIsETCS U

MOJAMUCHIBACTCS MPHUEM-TIEPEAATOYHON aKT TI0

yCTaHOBIeHHWE (U3MEHEHHWE) TpaHUIl Topoja
CamapkaHja 1 AKZapbUHCKOTO paiioHa.
Tabumna 1.
Ne Opranu/Maxan
cancoyn| masc- Konuuects
Bcero 0 TOYEK
HaumenoBanue paBie-| KHX
3eMIIH, HOBOPOTOB
TEepPUTOPUH HHUS |CXOJIOB
ra JIMHUA
rpax- | Tpax-
TpaHUI
JaH | naH
1.IlepenaBaeMble Tepputopuu 13 CamMapKaHICKOTro paioHa
1.1 [borubanann 867 1 15
IKaTTakyproH 700 1 3
Oxanmk 705 1 4
VnyrGex 575 1 8 1-108
IKalinoma 74 1 1
IKymrramramu 478 1 3
IBcero 3399 6 34 108
2. TlepenaBaemble TEPPUTOPUH U3 AKIAPBHHCKOTO paiioHa
(1999-2000 ropr)
2.1 |13 oprana camoym-
[paBJICHUS TpaXKIaH 90 1 13
[IynaTnapron

IBcero nepenaBaemble

[TEPPUTOPHH B TOPOIY 3489 35 121
Camapkaagy
3 (CymecTByrormas 10458,
TEPPUTOPHS TOpoOJIa 9
ICamapkanna
3.1 [Mocénox Kumérap 170 - - 15
3.2 [[Mocénok dapxox 341,6 - - 13
IBcero motepputopun 14459. 209 149
ropona Camapkasja 5
4.ITepenaBaemble Tepputoprn n3 CaMapkaHICKOTO paiioHa
4.1 M3oprana camoyn- |1501,6( 1 1 13
[paBIIEHHS TPAXKIAH
borubanany;
4.1.1 |Opouraemsre 3emun |1083.0
4.1.2[MHOTrOJICTHBIC 51.0
HACAKICHUS
4.1.3[[IpuycanebHbIe 37.0
Bemun
4.1.4|[Tpoune 3emin 330,6
IBcero mepenaBaemblie 1501,6 1 1 13

TepPUTOPHUHAKIAPHHHCKO

My pailioHy

Puc. 3. Kapra- cxema rpanui ropoga Camapkansa

\ - i YCNOBHBIE DBOZHAUENUA

Puc. 4. Kapra- cxema u3MeHEHUE TPAHUIT
AXIapbHUHCKOTO paiioHa

B 3akimwouyeHne HEOOXOJUMO OTMETHTh, UTO,
pazpaboTaHHasT METOMWKA W TEXHOJOTHYECKas
cXeMa IO COTTIACOBAHUIO U YTBEPIKICHHIO ITPOCKTa

o YCTaHOBJIEHHE (13MeHeHme)
aJIMUHUCTPATUBHBIX TPAHUI] HACEIEHHBIX ITyHKTOB
CYIECTBEHHO yCKOpsieT " cobmoaer

04epEMHOCTD CIICAYIONIUX BIMOIHIEMBIX PaldoT:

-YyCKOpsSIET ~ MpOLECChl NPOECKTUPOBAHUSA U
COIJIACOBAHM IPaHMLIA;
- YCKOpPHUTh CO3JJaHHME KajacTpa 3eMeb

HAaCeNEHHBIX IIYHKTOB;

- MHBEHTapU3aIMOHHBIE pAOOTHI 0OBEKTOM;

- Teole3nvecKkue paboThl MO IEPEHECCHHE B
HaTypy MOBOPOTHBIE TOYKH I'PAHHUIIBI;

- BBICTABJICHUE B CTBOP I'PaHUYHBIX 3HAKOB M
3aKpeIUieHHe WX Ha MECTHOCTH TI'PaHUYHBIMHU
3HAKaMH;

- ONpejeeHHue KOOPAMHAT IEPEHECEHHBIX H
3aKpeIUICHHBIX B HAType IOBOPOTHBIX TOYEK
TpaHHMIIbL

-COCTaBJICHUE aKT O TEPEHECCHUH MPOEKTa
TpaHULbl HACENEHHOTO MyHKTA B HATYPY;

- U3MEHEHMs 3eMeJbHOro OanaHca paioHa
(ropona);

- W3MEHEHHus
paiioHa (ropojia)

3eMeNbHO JISKYpHOH Kapra

JIurepartypsbi:

1. 3axon Pecmybnmku Y3bekuctan ot 30 aBrycra
1996 r1oma «O TOpsAOKe pemieHusl  BOMPOCOB
aIMUHUCTPAaTUBHO-TEPPUTOPUAIBHOTO  YCTPOHCTBA B
PecrryOinke V30ekuctany»

2. UYeprouukuit A.C., Paxmanos W.J. «
Meronuueckue  BOTNPOCHI  YCTAHOBJICHHMS — T'PaHMUIL
roponoB (mocenkoB)». T. «['eonesus, xaprtorpadus Ba
kagactp» 2001. Nel(4).

3. Marepuansl HMHCTUTyTa «Y34aBepioiuxar»
Camapkanackoro ¢mmana «O0 H3MEHEHHH TpaHUI]
ropoja CamapkaHnna, AKITapbUHCKOTO u
Camapkasackoro paifoHoB CamapKaHICKOW 00macTmy.
Camapkang. 2012.
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SOME ASPECTS OF ECOSYSTEM SERVICE ANALYSIS AND MAPPING OF LOWER
AMUDARYA STATE BIOSPHERE RESERVE, UZBEKISTAN

Reimov M. P., Pulatov A.S.
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers (Uzbekistan)

Annotation: This research aims to results of ecosystem service analysis and its mapping in example of Lower
Amudary State Biosphere Reserve in Uzbekistan.

Lower Amudarya State Biosphere Reserve aims to protect and restore landscapes, flora and fauna of tugai
forests, including their rare species, to improve ecological condition and sustainably use natural resources and to
study natural processes, and promote environmental education, training and awareness. The ecosystems in biosphere
reserve provide different ecosystem services to different stakeholders. Nowadays the ecosystem services of these
areas is not fully studiedand no information exist on zones. Moreover, nowadays these protected areas are on the
verge of disaster. This primarily is due to the increase of water scarcity in the lower part of Amudarya river leads to
degradation of tugai forests and biodiversity, increase of desertification and salinity of the territory.Quantification
and mapping ecosystem services are going to construct a base for the control over the existing services by
identifying where high level of services need protection or management in order to reduce the negative impact on
the ecosystem of the Lower Amudarya State Biosphere reserve.

Key words: Lower Amudarya State Biosphere reserve, GIS, mapping, protected zone, buffer zone, settlement
and economic zone, ecosystem services: provisioning, regulating, habitat, cultural, zonal maps.

Introduction. The Badai-Tugai nature reserve was founded in 1971 in the Karakalpak Autonomous Republic,
Uzbekistan. The area is 6462 ha. The reserve is located in the lower Amudarya River, on the territory of Beruni and
Amudarya districts, on the right shore of the river. The aim of the reserve is to conserve tugai ecosystems and
protect Bukharian deer. The deer population in the reserve and its adjoining territories increased to more than 300
individuals since its creation (Baxiev, 2008). In 2011 the Cabinet Ministers of the Republic of Uzbekistan decided to
accept the proposal of the Council of Ministers of the Republic of Karakalpakstanand the Ministry of Agriculture
and Water Resources to transform the Badai-Tugai nature reserve into Lower Amudarya State Biosphere Reserve
(LASBR) by increasing its territory from 6462 till 68718 hectares’.The new aim of Lower Amudarya Biosphere
Reserve is to preserve and restore landscapes, flora and fauna of tugai forests, including their rare and extinction
species, improve ecological condition and provide sustainable use of natural resources and study of natural
processes, and promote environmental education, training and awareness.

In order to realize the aims and tasks of the
biosphere reserve, the territory is divided into three
zones:  protection, buffer and transitional
(economic) zones. The protection zone is com-
posed of 11568 hectare (17%) and it is under strict
protection regime. This zone is for protecting
natural objects and complexes, for conducting
monitoring and scientific research. The Buffer
zone consists of 6734 hectare (10%) and is for
protection and restoration of natural objects and
complexes. The regime is set according to the law.
The land of Buffer Zone is in possession of renters.
The Transitional (Economic) zone consists of
50418 hectare (73%) and is formed for realization
of household and other activities without damaging
the natural objects and complex. Transitional

| Economic Zone

reserves land is also in possession of land users [
-Bu.fferZone

[ ) Protected Zone

and renters (Resolution, N212-2008).

*According to the resolution of the Cabinet of Ministers Ne
212 from September 19,2008 "On program of actions on
Environment Protection of the Republic of Uzbekistan for
2008-2012" and resolution Ne21 from January 26, 2011 "On
additional measures of implementation of the UN Millennium
Development Goals in Uzbekistan", it was decided by the
Cabinet of Ministers to accept the proposal of the Council of

Current existing Zonal Map of Lower Amudarya
State Biosphere Reserve

Ecosystem services are the benefits people
receive from ecosystems (MA 2005) .The

Ministers of the Republic of Karakalpakstan and the Ministry
of Agriculture and Water Resources to transform the Badai-
Tugai nature reserve into Lower Amudarya State Biosphere
Reserve (LASBR) by increasing its territory from 6462 till 68718
hectares.

identifying and quantifying ecosystem services is
highly recognized as an important tool of
resourceful provision of environmental resources
(Heal., 2005). The ecosystem in Lower Amudarya
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State Biosphere Reserve provides different
ecosystem services to different stakeholders. There
are main four types of Ecosystem services which
exist in the area. Provisioning services aremore
important for adjacent areas near the protected
territory (buffer and economic zone) of the studied
area for human consumption, such as: agricultural
products and food (cotton and wheat) and building
products (small building stones and building
limestone). Regulating services relate to
thecapacity of natural and semi-natural ecosystems
to regulate essential ecological processes andlife
support systems through biogeochemical cycles
and other biosphere processes. Theseregulation
services have direct and indirect benefits to
humans (such asclean air and biological control
services). While the provisioning and regulation
services are valuable, but for the Badai-Tugai
forest and other riparian forest areas more
important are the habitat services, when natural
ecosystems provide reproduction habitat to plants
and wild animals, due to its geo ecological
uniqueness as a site for the biodiversity
conservation. Moreover, besides all above
mentioned ecosystem services, this area provide
cultural services. To quantify and identify these
services, the role of ecosystem mapping is very
important and useful for spatially explicit
prioritization and problem identification especially
in relation to tradeoffs between ecosystem and its
services (Maes J., 2013). Furthermore, ecosystem
maps can be used as tool of communication to
settle down discussions with stakeholders,
envisioning the places where valuable ecosystem
services produced. Also they can assist decision
makers in classifying priority zones and
developing relevant policy measures and
recommendations including the improvement of
directing measure and demonstrating their benefit
(Maes J., 2013).

Problem statement

Nowadays the Lower Amudarya State
Biosphere Reserve is on the verge of disaster. This
primarily is due to two main issues. First, increase
of water scarcity in the lower part of Amudarya
river, which leads to termination of tugai forests
and biodiversity, increase of desertification and
salinity of the territory. The second huge negative
impact comes from human activities: farming and
production of building materials, which leads to
degradation of the soil and landscape of the
reserve. The key point of these problems is that
even though the Lower Amudarya State Biosphere
Reserve was established to protect the unique tugai
environment, it is not able to fulfill these functions
because of the absence of effective control and
regulations. Quantification and mapping ecosystem

services are going to construct a base for the
control over the existing services by identifying
where high level of services need protection or
management in order to reduce the negative impact
on the ecosystem of the Lower Amudarya State
Biosphere reserve (Petter, 2012).

METHODOLOGY

Mapping Ecosystem Services

Mapping Ecosystem services is a viable method
for ecosystem service presentation in maps by
dividing into existing zones (economic zone,
buffer zone, protected zone and Amu Darya River)
and new (Settlement and economic zone, buffer
zone, protected zone, farming zone and Amu
Darya River) in the example of the Lower
Amudarya State Biosphere Reserve. Considering
the above, the use of the Geographic Information
System (GIS) play an important role in developing
a zonal map for Lower Amudarya State Biosphere
Reserve with the help of ecosystem service
analysis (See chapter 4). With the help of ArcGIS,
existing zonal map and aero photo images, first the
total area and exact territory of biosphere reserve
were determined and five new main polygons for
every zone were created. Second, with the help of
existing zonal map and aero photo images of
Lower Amudarya State Biosphere Reserve, the
new created farming zone was created by splitting
up economic and buffer zones and dividing
existing massives® and every farm in the territory
of the farming zone (See table 1).

Table 2 Summary Mapping Ecosystem Services Method

Method, scale and

Type of Map Data period of time

Ecosystem Service Maps of | Information of
Lower Amudarya Slate ecosystem services, services (ArcGIS)
Biosphere Reserve: types of services. its with the scale
Provisioning service map,  |annual extracted harvest | 1:500 000 for the
Regulating service map. and located zone of  |year

Habitat service map, ecosystem services. 2013

Cultural service map.

Mapping ecosystem

Economic value map of
Lower Amudarya State
Biosphere reserve

Information of existing
ecosystem services
annual economic value.

Mapping ecosystem
servies (ArcGIS) with
the scale 1:500 000
for the year

2013

Proposed zonal map of
Lower Amudarva State
Biosphere Reserve

Information of ecosys-
tem services. types of
services, its annual ext- | with the scale
racted harvest, annual | 1:500 000 for the
economic value and year

located zone of existing {2013

ecosystem services.

Mapping ecosystem
services (ArcGIS)

RESULTS

Ecosystem Service Maps

As it stated before, the Lower Amudarya State
Biosphere Reserve provides main four services

“Massive is one the part of divided area of the region. Usually
one region consists several massives and each massive
consists of several farms.
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compiled for TEEB assessment (the Economics of
Ecosystems and Biodiversity). In this case TEEB
proposes a typology of 10 ecosystem services by
dividing into 4 (four) main types of categories:
such as provisioning, regulating, habitat and
cultural services in five different zones: Farming
zone (yellow), Protected zone (green), Buffer zone
(light green), Settlement and Economic zone (red)
and Amudarya river (blue) of the Lower Amudarya
State Biosphere Reserve. Furthermore, during the
data collection there are important spatial explicit
data for 7 (seven) ecosystem services were
collectedand with the help of Ecosystem Service
Analysis for each ecosystem service, there were
identified indicators for service capacity, service
flow, monetary value and service located zone in
order to map in Lower Amudarya State Biosphere
Reserve.

Table 2 Final Ecosystem Services and merited zones

Cultu-
Services: Provisioning Services Regul_atlng Hab.|tat ral
Services | Services | Ser-
vices
Gene
i ks Pool
Bui Small |Gabon %’ = Protec- 5
ding 3|8 1
Zones: | Cotton | Wheat Limes rock (Seques| O | £| tion 2
i ! = =
tone | Stones | tration 1% e g &
2 >
[T
Farming
Zone ¥ ¥
(06 | (0.09 | _ B B alalal _
(30722 ha) tthaly) | thaly) 0 |7 ?
Settlement
land Econo- + +
mic Zone
_ _(0.02|(1.22m3 ol ool «
(50413 ha) thaty)| thaly) 0 2?7
Buffer Zone
(6734 ha) - - - - ? [+ H
Protected
+
Zone
_ _ _ | a4r) .
(11568 ha) thhaly) |+
AmuDarya _ B _ _ _ _ |2l + |+ =
River )
Legend:

+ Provided services by Lower Amudarya State Biosphere
Reserve,
— Did not provide services by Lower Amudarya State
Biosphere Reserve,
? Not determined yet,
* Services provided previously (not providing at present time),
0 Using the services.

Mapping Provisioning Services

The capacity, flow and benefit of Lower
Amudarya State Biosphere Reserve to produce
agriculture, food and building products were based
agricultural and industrial land, annual harvest and
located zone of above mentioned provisioning
services. Furthermore, in order to map
provisioning services: Building products (red with
black dots), agricultural products and foods
(yellow with black dots), first of all the located

zone, the exact location and area of every massives
including farms with names and exact location and
area of building product quarries with names have
taken into account and created to data base of
Provisioning Service Map (See map 1).

N

Legend

Provisioning Services

Bl 5uiding products (Small building stone and Building limestone)
Agricultural Products and Foods (Cotton and Wheat)

Zones
Amudarya River

Bl Protected Zone
Buffer Zone
Farming Zone

I settiement and Economic Zone 1em=5km

Map 1 Location of Provisioning Service of Lower
Amudarya State Biosphere Reserve

Mapping Regulating Services

The capacity, flow and benefit of Lower
Amudarya State Biosphere Reserve to produce
carbon and absorb carbon dioxide were based on
the total territory of forest area (protected zone) of
the Lower Amudarya State Biosphere Reserve. In
order to map Regulating Services: Carbon
sequestration (green with black dots) and pest
control (yellow with black dots), first the services’
located zone, annual index of carbon dioxide
absorption have taken into account and created to
data base of Regulating Service Map (See map 2
and 3).

Moreover, it should be mentioned that, the main
uncertainty of constructing Regulating Service
(pest control) map was absence of exact data
availability about pest control service during the
data collection. As a result of this, there were only
location of the pest control service indicated in the
Regulating Service (pest control) map (See map 3).

Mapping Habitat Services

As a result of Ecosystem Service Analysis and in
case of Lower Amudarya State Biosphere Reserve
the main data for Habitat service mapping are
Gene Pool protection including flora and fauna of
Lower Amudarya State Biosphere Reserve and
Nursery service. In order to map these above men-
tioned habitat services: Gene Pool protection (light
green, green and blue with black dots) and Nursery
(white with black dots) first services’ located zone,
exact area where flora and fauna located and aviary
for Bukharan deer created to database of Habitat
Service Map (See Map 4 and 5).
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Legend !?-

Regulating Services 3
[ corvon Sequestaton Sy
Zones

Zone

Faming Zone
I settoment and Economic Zone

1cm=5km

Map 2 Location of Regulating Service (Carbon
Sequestration) of Lower Amudarya State Biosphere
Reserve

. .
N b .
“ o *-
' “‘"'*{}P
Legend Ev-
Regulating Services %
-] PestControl l? -
Zones S
Amudarya River L& "
N
Protected Zone | %'
-
Buffer Zone N
Farming Zone
- Settlement and Economic Zone
1cm =5 km

Map 3 Location of Regulating Service (Pest control) of
Lower Amudarya State Biosphere Reserve

Mapping Cultural services

It should be mentioned that, at present time in
Lower Amudarya State Biosphere Reserve has no
sufficient capacity to support its own tourism
business because of some appropriate standard
conditions, such as tourist path ways, set places to
visit tourists and etcetera. Considering this, the
mapping of ecosystem (cultural) services are under
construction and will be continued after receiving
exact data about ecotourism service.

Proposed Zonal Map of the Lower Amudarya
State Biosphere Reserve

During the construction this developed zonal
map, the first process was creating some polygons
(shape files) with the help of aero photo images for
the territory Lower Amudarya State Biosphere
Reserve and Arc Map 10.1 program. After creating
shape file the total territory divided into zones.
With the help of aero photo images and existing
agricultural map for every massive, there new

polygon for farming zone created and every
massive illustrated with all farms. For this
constructed map, the UTM 40 projection and WGS
1984 coordinate system with the scale 1:500 000
were chosen.

Legend
Habitat Services
- Gene Pool Protection (Protected Zone)

i1 Gene Pool Protection (Buffer Zone)

Gene Pool Protection (Amudarya River)

Zones

Amudarya River b ¢

Protected Zone Y -‘\»l‘ {\
\

V)
Buffer Zone f‘\";"
p
Farming Zone

I setiement and Economic Zone

1cm=5km

Map 4 Location of Habitat Service (Gene Pool
Protection) of Lower Amudarya State Biosphere
Reserve

Legend
Habitat Services
Nursery Services
Zones
Amudarya River

Protected Zone

Buffer Zone
Farming Zone

- Settlement and Economic Zone 1ecm=5km

Map 5 Location of Habitat (Nursery Services) of Lower
Amudarya State Biosphere Reserve

Moreover, the new developed zonal map
generally based as a result of Ecosystem Service
Analysis. There are some main differences
between previous existing zonal map of the Lower
Amudarya State Biosphere and new proposed
zonal map. First, in previous zonal map the
territory of Lower Amudarya State Biosphere
Reserve was divided only into four zones:
economic zone, buffer zone, protected zone and
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included Amu Darya River. In new proposed zonal
map, the territory of Lower Amudarya State
Biosphere Reserve was divided into four zones
such as: settlement and economic zone, buffer
zone, protected zone, farming zone (added by
splitting up the economic and buffer zone) and
Amu Darya River (See Map 6). Second, as it
stated before new zonal map based on ecosystem
service analysis and considering this all exact data
(types of services, annual extracted harvest and
zone of location) about services: provisioning,
regulating, habitat and cultural were created in
database of new zonal map. Third, the existing
zonal map of Lower Amudarya State Biosphere
Reserve were constructed in 1:10 000 scale and for
new zonal map 1:500 000 scale were chosen.

Legend

Farming Zone

Amudarya River
{ﬁ Protected Zone ,J':.

Buffer Zone R

- Settlement and Economic Zones
o 1em=5km

Map 6 Proposed Zonal Map of the Lower Amudarya
State Biosphere Reserve

DISCUSSION

Mapping Ecosystem Services

There was only one map of Lower Amudarya
State Biosphere Reserve was constructed by the
State Committee of the Republic of Uzbekistan on
Land Resources, Geodesy, Cartography and State
Cadastre in 2012. This map divided in to three
zones, such as Economic, Buffer and Protected
zone and including Amu Darya River. The main
difference between new constructed (developed
zonal map) is farming zone was added with exact
distribution of located massives in order to
distribute where main provisioning services come
from in the Lower Amudarya State Biosphere
Sphere Reserve and additional ecosystem maps for
every ecosystem services. These added values to
the new proposed zonal map gives opportunity to
construct a base for the control over existing
services by identifying where high level of services
need protection or management in order to reduce
the negative on the ecosystem of the Lower
Amudarya State Biosphere Reserve.

CONCLUSION

Mapping ecosystem services

Mapping and distribution of ecosystem services
were mainly based on field observation results,
ecosystem service analysis, satellite images and
literature review. In order to illustrate ecosystem
services in the ecosystem map, first geo
information system (GIS) software Arc Map 10.1
was used. With the help GIS, aero photo images
and existing zonal map of LASBR, the total area
was divided into four zones (instead of 3 zones in
previous map of LASBR) such as: settlement and
economic zone, buffer zone, protected zone,
farming zone (added by splitting up the economic
and buffer zone) and Amu Darya River (See Map
6). Secondly, with help of ES mapping method and
the result of ecosystem service analysis, there were
5 (five) out of existing 7 (seven) services
separately mapped and for every type of ecosystem
services there were given different colors and the
located zone of services have taken into account.
To conclude we would like to state that as the aim
of my research was to enhance the basic zonal map
of the Biosphere reserve with information on
ecosystem services and as this objective was
reached by answering three research questions, this
work can now provide a base for the control over
the existing services in LASBR. By identifying the
role and position of each ecosystem services it can
be claimed that the provisioning services need to
be managed as its impact on the ecosystem is high
due to expanded human consumption activities; the
regulating services also need to be managed as the
pest control (chemical methods) activities could be
dangerous for the pollution of the environment; the
habitat services need to be highly protected as it is
the main purpose of LASBR and moreover the
unique tugay forests are endangered; finally the
cultural service (tourism) needs to be developed as
its not provided nowadays.
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IF'EOJE3UK ITYHKTJIAPHU APATHIIIA 3AMOHABMM GNSS
TEXHOJIOTUAJAPUJIAH ®OUJAJTAHUII

Hwusizos B.P.
CamapkaHn/| JaBliaT apXUTEeKTypa-KypHIHII HHCTUTYTH, Y30ekucton. Vohid85-85@mail.ru.

Annoranus: Yoy makonana GPS Ba [JTIOHACC rio6an HaBUTaIus TH3UMIIapUIAH OUpramukia (o araHum

yayH yckyHamap TyFpucuma Ba Leica GS10 GNSS cywpmid iynmom KaOyn KITyBUYNCHHHHT HMKOHHUSTIIAPU
TaBcu(uIaHrad, Iy OwiaH OMpraJivkaa 3aMOHaBMH TeOJEe3MK YCKyHajapra KyWwiaauraH Ttanabiapra XaBoO
OepaguraH KyJalaury, Ky KMppaJurd xakuna Gukpiap 0aéH sTwiraH. YHIAH TalIKapy T'e0Je3UK TapMOKJIapHH
sparumaa 3aMmoHaBuid GNSS TexHonoruscunad ¢oinananum ycymmapu, GNSS texHomoruscuaan Qpoiaaaanumiia
TapMOKJIADHUHI HamyHaBuil makiuiapy Ba GNSS TexHonrmsicunan Qoitnanann® “MypyHTay OJTHH KOHH”
aTpoduia reo/Ie3rK TassHY MyHKTIAPHU SPaTHIILIA OJMHIaH YIUOB MILIApH XaMmJa CTaTHKa ycynuaaH (doiinananuo
GNSS rexHomormsicu OWiIaH HyKTJIApHUHT KOOpAMHATA Ba OaNaH/UIMKIAPWHU aHUKJNAIl TYFPUCHIATH
MabJIyMOTIIap KEJITUPUIITaH.

Kanut cyzmap: GNSS — “Global Navigation Satellite Systems”, ['JIOHACC, GPS, aBToM00OM/Ib HABUTAIUSCH,
rpaBuraimon maiiion, RTK - Real Time Kinematic.

Hcnonp3oBanue coBpeMeHHBIX TexHosIornii GNSS B pazpafoTke reoe3snyecKnx myHKT

AHHoTanus: B 37001 craThe mpencraBieHa nHpopmanus o6 000pyIOBaHUN AT COBMECTHOTO HCIOJIB30BAHUS
riobansHeIX HaBHrannoHHBIX cucteM GPS m I'JIOHACC. B wactHOCTH, ONMMCAaHBI BO3MOXKHOCTH CITyTHHKOBOTO
npuemHuka Leica GS10 GNSS, a taxxe uHpopmanms o0 ymoOCTBE, YHHBEPCAJIHHOCTH WM TPHUBJICKATEIbHBIX
KOHCTPYKLMSIX, OTBEYAIONINX TPEOOBaHUSIM COBPEMEHHOTO Teojie3ndeckoro obopynoBanus. Kpome toro, coznanue
TeoJe3UUECKUX CeTeH M COBPEMEHHBIX MeETOA0B ucnoib3oBaHus TexHonorun ['HCC, wucnonszoBanue
TexHonornyeckux cexkrtopoB GNSS, ncnonb3ys cranmaprtaeie ¢Gopmbl u TexHosmorun GNSS Bokpyr «MypyHTay
30JI0TOTO PYAHHMKa» TeO0Je3MYecKne H3MEpEeHUsl ObLIM clellaHbl B CO3JaHMM 0a30BOW CTaHIMM W CTaHIHUH C
ucnons3oBanueM TexHonorun GNSS s onpenenenus Touek Ha KOOPAUHATHBIX U JaHHBIE O BBICOTE.

KimoueBbie ciaoBa: GNSS - riobanbHble HaBWranMOHHbIE crmyTHHKOBBIE cucrtembl, [ JIOHACC, GPS,
aBTOMOOMIIbHASI HaBHTaIWsl, rpaBuTalonnoe nose, RTK - - Real Time Kinematic.

The use of modern GNSS technology in the development of geodesic points.
Annotation: This article provides information on equipment for sharing GPS and GLONASS global navigation
systems. In particular, the capabilities of the satellite receiver Leica GS10 GNSS are described, as well as
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information on the convenience, versatility and attractive designs that meet the requirements of modern geodetic
equipment. It also provides information on the use of modern GNSS technology for the creation of geodetic
networks, modeling of networks using GNSS technology and measurements of GNSS technology using the GNSS
technology to determine the coordinates and heights of the points using GNSS technology.

Keywords: GNSS — “Global Navigation Satellite Systems”, GLONASS, GPS, car navigation, gravity field,

RTK - Real Time Kinematic.

Kupum. Xo3upru BakTaa riao0ai HaBUTAlHOH
cynbuii nynnom cucremanapura (CHCC €xu unr.
GNSS —“Global Navigation Satellite Systems”)
ToOOpa KYMpOK 3BTHOOp OpennMoKna, ymap Iy
KaJiap MabJIiyM Ba Mamxyp 6ymm6 xetauku, GPS Ba
T'JIOHACC kabum KuckapTMamap OWIIaH TaHHII
O0ynmaran ogamuan Tormm KuiinH. GPS (AKIL) Ba
T'JIOHACC (Poccust) TH3uMITapu WHCOH (PaoTus-
TUHMHT TYpJM coXajapuia, Typu3M, Aapé Ba aBTO-
MOOWJIb HABUTALMACUAA KYJUTAHWIHIIUAAH OOIIl-
na0, epHUHT IAKIH, X&KMH Ba TPaBUTALMOH Maii-
JOHUHHM aHMKJIAIITHPUII OYyin4ya KeHr KyJIamiu
WIMHH — TaIKUKOTIIap UIUIApW OUJIaH SKyHJIaHAIH
[1,2].

GPS Ba I'NIOHACCcynbuii #yniom TH3HM-
JapuaaH Oupranukiaa dQoigamanumaa xamaa
reofie3uk myHktrjgapuu spatumaa GNSS Ttex-
HOJIOTUSICHHMHT a(3a/l/IMKIapU

Ymly tu3umiapaan oupranukaa (oiigamaHu
GNSS rtexnonorusicunan (oigamanud yiadam Ba
OJIMHTaH MAabJIyMOTJApHH KalTa HILIalra Mys-
JKanjmaHraH ac6o0 — YCKyHa Ba JacTypIIapHUHT
nmaiiio Oymumm OwiaH 1ry0Xacu3 YCTYHJIMKKA
3rajaup.

Xosupru Baktaa GPS tusumu 30 Ta KOCMHUK
kema (SC) nan ubopar 0yiuO, ylIapHUHT OeliTacu
saru L2 C curHanvHy y3aTHII UMKOHUSATHTA 3Tra.
I'NIOHACC nuar Tymuk rypyxjaanumum 24 KA
o6ynmumm kepak. [IHUUW mam AXGopoT — Taxauiuit
MapkasuHuHT 12 ¢espan 2008 iinnmgarun MabIymo-
THra Kypa, 16 Ta KOcMHUK Kema opOuTaaa OynraH,
ynapHuHr 14 Ttacm Makcaara MyBOQHK HIUIA-
Twirad. KonraH HKKUTa TH3UM XaM JOUMHH
paBumiga saruianaad. ['JIOHACC tusumu xanu
TYIIWK JKOWNAIITUpHUIMAaraH Oyiica XaM, y reoie3us
Ba HaBHUTalMs coxacupaa kynaa ¢Gaos KyIaHuIagn
Ba CyHBHH Hynmaom ¢oiianaHagurad ycKyHaimap-
o nuwad umkapyBumnap ['JIOHACC curnan-
JApUHH KaOyJl KHJIWII WMKOHHSATUHH KEITHPAJIH
[5].

Ymly cynpuil ynmom tuzumiapuaan doiina-
JAHWITHUHT  a3auTUKIapu  KyWuJaruinapaaH
nbopar:

- TOFJM, 4yJ, YPMOHIM >XOWJjapaa Ba IIaxap-
Japaa xaMmja TOF — KOH caHOaTWja WIjam KoOu-
JHSITH;

- HYKTaJIapHUHT KOOpIMHATAIapUHU IOKOPH
AQHUKJIMKAA AaHUKJIall Y4yH BakKTHH KECKHUH
KHCKapTUPUII UMKOHUSITH MaBKyUINTH;

- OJIMHTaH KOOPJMHATAJAPHUHT HIIOHYJIMIIH-
TUHU omupui [3].

GNSS oOmnan mmutam yuyyH “Leica Geo-
systems AG” (IlIBeiinapusi)) KOMIAHUSICHHUHT

TEXHOJIOTHK e4nMJIapH.

Xo3upru 3aMOH TajabnapuaaH Keaud YUKuoO,
reoNle3nK OIXTUSKIApHU 0Oaxonmad, “Leica Geo-
systems AG” (Ieetinapusa) GPS Ba I'JIOHACC
CyHBUH WYNAOM TH3UMIAPUHUHT ad3aTuKiIa-
PUHM MakcuUMall Aapakala OLIMPUILNTra UMKOH Oe-
paguran xyna kenr kymammara GNSS yckyna-
JapuHM HOUlad YMKAM Ba OMMara HaMOHMII
KWW, YOy TEXHOJIIOTHK ednMiIap CYHbUH WYII-
JIOII MabIyMOTJIAPUHU TYIUIAIIHA Ba YJIApHU
Maxcyc AacTypuil TabMUHOTAA KakTa HIUIAILIHU

OCOHJIAIITHPAH.
Anru Leica GS10 GNSS cywbumii Hynmom ka-
Oyn KWirdwiapy KAWUH  Mypakka®  jgana

HIAPOUTH/IA MIIUIAPHU OaKapulll, TYpiH TeoJe3uK,
JIOWUXaNall UIIapu Ba ep KaJacTpH Baszudanapu-
HU XaJl KWIHILI, T€OJIOTHK, re0QU3nK YITHOBIapHH
reofie3uk Kymiad — KyBBaTJall Y4YyH SIXIIH
tacouknmanran GPS Leica GS10 GNSS kaOyn
KumyBumapuHu  anMamrtupand. GNSS  kaOyn
kmmyBuncuan RTK 6azacu Ba rover cudaruma
WIUIATHIAIIA MyMKUH. Y MaBxyJ Oynran Oapua
cyHbuil Wynnmom tuzumnapuaa Ba GPS, GLO-
NASS, Galileo Ba BeiDou curnannapuna po6oTHu
KyJ1a0 - KyBBaTJIaiIu.

Leica GS10 — 6y cywbpuii HYII0UUTH TEOIE3UK
KaOyn Kwirnd 0ynmo, y reofie3nK Ba KapTorpaduk
BazudasapHu XaJl KWIMII YydyH Oapua 3apyp
¢byHKUMsUIapHU Oaxkapau.

GS10 Leica-uuur xynm #mmmuk GNSS TexHo-
JIOTHSICHHY UIILTA0 YMKAPHUIIHHE amajra OIIUpPaIH.
Leica SmartTrack + MabrymMoTiIapHUu TE3pOK KaiTa
WIUIAIIHY, [IOBKMHHM  KaMaWTUPUIIHH, KYII
Japaxaiaun OOCHMHH TabMUHIIANIN, aXOJIUCH 3UY
JKOMNIAIraH maxapiapaa, YpMOHIU >Kouapaa €Ku
CyHBUH HynmoUIIapfaH CUTHAJUIApHU  KaOym
KWIMII KUHMH OYiraH TOFaapAa WIUIAIra UMKOH
Oepann.

SmartCheck + TeXHOJIOTHSACH OJIMHIaH Mabily-
MOTJIAPHHUHT SIXJIMTJIUTH Ba aHUKJIWTHHUA JTOUMUIA
paBuIIa TEKIIUPagu, 3apypar TyFWITaHda TYF-
pUaaH — TYFpU MII NadTUAAa Ty3aTHLLIAp KUPHU-
Taau.

SmartRTK rtexnonorusicu GS10 kaOyn KuiryB-
YICHHM Xap KaHJal TeOoAe3WK TasH4Y ITyHKTJIap
TapMOFU/A CaHIMsa Oapkapop  MIUIANIMHU
kadonatnaiigu. MabayMOTHH OJIMII Ba KaiTa
unuam pean BakT pexumuaa VRS, FKP, iMAX
CTaHJapTIapu EpAaMuia amMmara OIUpPUIaIH.

Hanana nmmam yayn Smart Worx Viva gacty-
punad Qoiinananunany, yHuHT EpaaMuaa Mabiy-
motinapau CAD ¢dopmatnapuna: GSI, DXF, XML,
FBK, RWS Ba Oomkanapra 3KCHOPT KWJIHII
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UMKOHMATH OWJIaH Te3, COIIa Ba camapaiu &3m0
ONUII MYMKHH. MabIyMOTIapHH KaiTa HILUIOB
oepumr Leica Geo Office macTypu TomoHHMIaH
amanra OIMPWIAOH, Y MabIyMOTIAPHH HMIIOPT
KWJIMII, CO3JIall, KaiTa UIILTAll Ba SKCIIOPT KUJIHII
YUyH XHU3MaT KUJIaIu.

Masnymoriap Leica GS10-na Leica Ba RINEX
¢dopmaruaa onmHran SD-kapTaga Kaij 3THIau
(MapnymoTnapan €3u0 ommm MyMKuH). WHTer-
pammsimanran veb-cepBepaan ¢oiigananu6, KaOym
KWIyBYMHM TyrMadyaHd OOCHII OpKald TypiH
(hopMaTmarn MabIyMOTIIApHH €3W0 ONUII YIyH
cosnam MyMkuH. KaOyn kunrng SmartLink TexHo-
JIOTUSICHHE KyI1ab — KyBBaTIaiau.

Leica GS10 yckynamapm nespiy Xap KaHmai
reoe3uk-kaprorpaduk BazudamapHu Xajl KHIHLI
Y4YH MyJDKQJJIAHTaH. bBUHO — MHIIOOTIIAp JIOMUXa-
CHHHM CaHTUMETP aHUKJIMIH OWiaH XOWra Kydu-
PHIL, KEHT KYJIaMIIH MyXaHIUCIUK-T€OIC3UK KUH-
PYB MILIapUHUA Oa)Kapulll, T€0Je3UK TapMOKJIApHU
ONTUMAJUIAIITUPUIIT Ba OOMIKa KYmiad (yHKIuUS-
napHH, Kaprorpadusi, MYyXaHIUCIUK TaJKUKOT-
Jlapy, KOHYMJIMK Ba OOLIKa coxajapja MIUIaTHIIra
UMKOH Oepaju.

Kylinparu coxanapaa KyJUIaHWIAIIA MyMKUH:
Tor — KOH caHOAaTH;

Hed1— rascanoary;

I'eodmsuka;

CaHoaT Ba rpaXIaH KypHWIHIINAA;

Ep Ty3ui Ba ep kamactpu coxacuma;

Nmna6 yukapuim, 3aBoj Ba (abOpuxaiap
KypWIHIIN/A,

. I715'/J1, KYNpUK Ba MYXaHJUCIUK, THAPOTEX-
HUK HHIIOOTJIAPHHU KYPHIIHIIH/IA;

e ApXUTEKTypa Ba TapUXUil EATOPIUKIAPHU
acpaml Ba cakjall coxajapuia KeHT MHKHECIa
KYJUJTaHUJIAu.

Leica GS10 GNSS kaOyn kuarnan 120 (MkkuTa
CYHBUH WYNIOM YyacToTacu OYHn4a OMp BaKTHHHT
¥3uga 60 tarada) / 500+ kaHanra sra Ba TAKOMUII-
namrrupunran GPS (L1, L2, L2C, L5), GLONASS
(L1, L2), BeiDou (B1, B2), Galileo (E1, E5a, E5b,
Alt-BOC) QZSS (L1, L2, L5) 2 SBAS (WAAS,
EGNOS, MSAS, GAGAN) cyHpuii #ymgom
TU3UMJIApUAAH CHUTHAJIAPHU KaOynl KHJIMII Ba
KaiiTa uiiamn MMKOHHUTA dra.

I'eone3uk yauamiapuu typura kapadé GNSS
TeXHOJIOTUSICHHUHT (a:kapuiia OWJIaH MILIAII
yuyH “Leica Geosystems AG” (LlBeiinapus)
KOMNAHUSICHHUHT K e4UMJIapH.

XO03Upru BakTAa CYHBUU WYNIOL yCKyHanapu
peast BakT peXXKMMHU/Ia UIIUTAI Y9yH ToOOpa KYIPOK
¢oiinananunmokaa (RTK - Real Time Kinematic).
RTK pexunmuna wnutamm yayn GNSS  kaOyn
KWIyBuWIap Ba 3aMoHaBuii Trimble ¢upmacu
TeXHOJOTHsIIapuAaH  (GoWAaJaHuIl  Ce3UIapiu
¢doiina xenrupamu. Acocuit ctaHuus (l-pacm)
ponunu yiiHaiauran GNSS kaOynn KMITHY MabiyM
KOOpJIMHATaIM HyKTara YypHaTWiIalud Ba ajloKa
KaHaJu1apu opKaiu AuddepeHipan Ty3aTHIILIapHUT

y3aragu. GNSS Mo6wmt kKaOyn Kuruanaa (2-pacMm)
acocWid craHnMs OWIaH paauo alloKach YpHa-
TAnanu, muddepeHnuan Ty3aTuluiap OJIMHAAW Ba
YHUHT XOMIallirad )K0Mu KypcaTuiiaau.

1-pacm. bormanrmy
NyHKTAA ypHaTiiras Leica
GS10 GNSS yckyHnanapu
TYIUIaMu

2-pacm.Leica GS10
GNSS paauo Ty3zarruy
Ba MOOWJI KaOyJ1 KUJITHY
YIyH yCKyHasap
TYIUIaMU

Iy Ownan Oupra, ONMHTaH KOOpAHMHATaIap-
HUHT aHUKJIUTUHU Oaxojaml HaTmKalapu MOOWI
KaOynm KHITWYHH OOINKAPUII MOCIaMacHHUHT
JKpaHua akc 3Taau. by chéMKa skapa€HUHU TYIIUK
Ha3opaT KWIMII Ba HYKTAJIapHUHI KOOpAMHATA-
JApUHM aHMKJIAIAA KEPakid AHUKJIMKKA 3pHIL-
TyHYa OJIMHTaH JKOWJa KOJIMII HMMKOHHUSTHHH
Oepamu. Ty3artunmap xam xaBo, xam GSM kaHanmu
OpKaJIM Y3aTHUJIMIIN MYMKUH.

Kynuaua RTK pexxumuna ymdosnapHu amaira
OIIMPHII MYMKHMH OyiMaraH >xoiyapja aHMKpPOK
unuiam éku uiutamra sXtuéx oop. bynnai xosnna,
CYHBHI HYIIOMHM Ymyamn HaTwkanapura audde-
pEeHIMANl Ty3aTULIAp WIUIOB OCpHIIIaH KeHUHTH
pexxuma amanra omupmiaan. “Leica Geosystems
AG”dupmacu Leica Geo Office mabiaymoTiiapuHu
KaiiTa HIIall Y9yH JacTypUil TABMUHOT TaKETHHH
nnad  wukmu  (3-pacm).GPS  Ba TJIOHACC
CyHBUM HYNAO0II TU3UMIIAPUAAH OJMHIAH MAablly-
MOTJIapHHM KaiiTa UIuIamra UMKOH Oepau.

I'eoge3nk TapMOKJIApHM sipaTHIIAa 3aMOHa-
Buii GNSS TexHosorusicugan ¢oiaaJaHuII
ycyJiapu.

Cynbuii #yagomn TexHonoruscuaan Goimanan-
raH XOJ/Ja TEOAE3WK TAapMOKJApHH SpaTUIl Ba
PEKOHCTPYKIMS KHJIUIIA TAPMOKHHHT T€OMETPHUK
IIaKIA KOOpJAMHATAJIApHU AHWKJIAITHUHT aHUKJIH-
TUTa TabCUP KHIMaWau. AHBAHABHUA TEOIE3UK
TasHY MyHKTIapAa (TPHAHTYJISAIHS, TPUIaTepans,
MOJIMTOHOMETPHSI) TEOMETPHUK 3JIEMEHTIapHU (UH-
3UKJIap Ba Oypyakjap y3YHJIWIH) aHUKJIANl Y4yH
GNSS  ynuoBnapu Hatwkanapugad Qoiaanas-
rasja, TECUIUIM KypcaTMaiap OuiaH OelruiaHral
TApMOK IMIAKIK Tanabjaapura puos KHIMII Kepak.
Bynnaii TapMmokiapaars SKBadu3alMs XHUCOO-KHU-
ToONMapuga aHbaHaBHH TeOAE3MK  ycyjuiapnaa
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UITaTWIAAUrad aHbaHaBUM JacTypiapra MyBO-
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3-pacm. Leica Geo Office nacrypuii tabmunotnaa GNSS cyHbUii iynom yI4oBiaprHu KaiiTa Hiian xapaéHu.

GNSS Texnonmoruscunan Qoigananumua Ky-
WWJary UKKA aCOCHM TapMOK TaBCHUS dTHianu [4]:

e éNMK TEeOMETPHUK INak/uiap (Kymoypuak Exku
€MUK TIOJIUTOH);

* paauan TapMoKJap (OYMK IOJIUIOH).

1. Enuk reomeTpuk makmiap KypUHULIMAATU
Kypwinii - Oy €nMK TEeOMETpHK IIaKiuiap
(xynOypuaknap) XocwJ KWIMIIIApH Y4YyH YyIiap
opacHjard BEKTOpJIApHU aHHKJANIUTaH HyKTamap
TU3UMH. TapMOKHHMHT TaXMHMHUH MIakiIu 4-pacM a)
Jla KeNTUPUIITaH.

2. Pagman TapMoxmap KYpWHHUIIUZArd KOHCT-
pykuust Moc €3yBnap KaOyi KHITyBYMCH Ba MOOHI
KaOy/n KWITHY YpTacuaard BEKTOPJIAPHU aHUK-
JMaauTaH HyKTaJap TH3UMUAND. YOy BEKTOpIAp
okapran se0 xucoOmanaau. Pajguan TapMOKHHHT
TaXMUHHH IIAKITH 4- pacM 6) 1a KeNTUPHJIITaH.

GNSS Ttexnonorusicu €paaMuga yaI4OBIApUHHU
amanra OIIMPHUIN YYyH KyHHIArd ycyJuiapJaH
dhoitnananunanu [4]:

e craTrka (Static);

o Te3kop cratuka (Fast Static, Rapid Static);

e nicepio kuHematuk &ku Stop & Go ("Stop &
Go", "Stop-Moving" €ku TCEeBIO CTaTHYECKHA,
PEeOKKynanus);

o kuHematuka €ku RTK (kunemaruka Real-

Time Kinematic - RTK).

1. Craruka ycynmuma ymuoBnap (MKKHA EKH
VHJIaH KyT) JOUMHH KaOyJl KHIyBUMJIap ypTacuia
y30K BaKT JaBOMHJA amajira OIIMPHIUIaJUraH
VIIyam WIIMHA TaXMUH Kunann [4].

2. Te3kop craTHKa yCcyJinaa UKKH 4acToTanapia
MaBXysn Oynran Oapua cudariu YadoBiapaaH
ontuman  ¢odganaHum  TyQaiam  cTaTHKa
ycynuaaru Kysatui BakTwHH (5-10 makukarada)
KUCKapTUpUIIHM Y3 Huura onagu. byHaa HKkn
yacToTanu KalOyn KuilyBuwiapaaH (oiganaHum
mrapr [4].

3. nceBno kuHeMatuk éku Stop & Go ("Stop &
Go", "Stop-Moving" €ku NCeBIO CTaTHYECKHH,
PEOKKyTanus) yCyiH, Ky3aTWJIraH WyIaonuiap-
HUHT HUCOMI XOJaTW Y3rapuiiu ydyH, OMp coaT
€KW yH/aH Kyl OpaJluKAa aXpaTWiraH UKKUTa 5-
10 makuKanu Ky3aTyB JaBpJapUHHUHT Oupraiukaa
UIUTATHIAIIN Ty(aiii cTaThka ycynura HucoaTan
ya4ani BaKTUHU KUCKApTUPHUIITHU Y3 UUUra oJiajJiu.

4. xunemaruka €ku RTK (kunemaruka Real-
Time Kinematic - RTK) ycynuna mMoOmia Kadyi
KWIyBYWIap ypracuma OWUp BaKTHUHT Y3uja
Ky3aTyBJIapHU aMalira OLIMPHUIIHH ¥3 HYKra OJa Iu.
By ycymnum amanra ommpumr ydyH OWPHHYH
HYKTaJa OONUIaHFUY 70 HOMIIAHTaH XapaKaTHH
Oaxkapuil Kepak Ba MOOWJI KaOyn KHIyBUMIApHH
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WyHanmuuuiapia XxapakatjiaHranjaa JOUMHM paBuIIl-
Ja kKamuga 4-5 CyHBHE Hyngomn OwiaH ajoka
OoFnmaHMIIM Kepak. Arap ajoka Hykoyica, WHHIIHU-
anuzanys ckapa€HU TakpopiaHagu. YmOy ycyn
uKkuTa Typra sra: Stop & Go ("Stop & Go",
"Stop-Moving") kuHemaTHKa Ba peanl  BaKT
pexumu (Real-Time Kinematic - RTK).

a) €YK reoMeTpUK makimap (Kynmoypuax EKu
€MUK TIOJTUTOH)

75
Pe@epeHI]

CIHYTHHKIIH Te0Je3HK TAPMOK NYHKTIAPHHEHT INAPTIH SeTLIap

TapMOKHMHT KOOpHHATATAPH MabIyM OYIras OONITAHFHY MyHKTH
TapMoxmar pedepenin cTasmms
Tapyoraars MOOHIb CTAHIHA

TIo-TMIOHMETPHA IIYHKTH, CIYTHHKY TapMOK/JIA GONLTAHFIY TYHKT cHpaTHIa
doiinananniagn

Husemnp pernepu , CIyTHHKTH TapMOKAa pedepent cTanmma cadatua

HMILTATHI8JH

® [¢] BOLI>

TpHaHTVIANMA OVHKTH, CYHBHI HYII0m TapMOFHIa MOOHIb CTAHIHA
TOMOHHJAH aHHKIaHTAH

4-pacm. GNSS texHonorusicuaan GoimanaHumga
TapMOKJIAPHUHT HAMYHABUH HIAKIIApU

Stop & Go kuHEMaTHKacu Moomun Kadym Kui-
TUYHUHT aHTEHHACMHM OeNTWiIaHraH HyKranapia
TaxMMHaH | J[akuKa JaBOMHJA Vyiodaml y4yH
VpHATHUIIIHU ¥3 UUUATA OJIAJIU.

Real-Time Kinematic - RTK, ngamama wimian
TexHonoruscu Stop & Go KHHeMaTHKacura

yXimram, amMMO KalTa wunuram kapaéamma (apk
kwragu. RTK amoka mocmamacu (pamno MoeMm)
OpKalli MabJIyMOTHH KaOyJl KWIYBUMIAH YSIH
aJoKa BOCHTAcura YI4oBiIapJaru Ty3aTHIIapHU
y3aTHIITa acoCHaHraH. MyHanTupyBuM Ba Kyuma
KaOyJ KAIYBUMIIAPHHUHT YITYOBIAPHUHH OUPTAIHAK/IA
KaliTa unuianga MoOW KaOysn KWITHY YpHaTHIa-
IUTaH HYKTaHWHT KOOPAWHATIAPW AaHHKJIAHA/IM.
bomka ycymmapman dapkmm ynapok, HaTKamap
YIyoBNIapaaH CYHT JapXxoi yukapunaau [4].

3amonaBuil reogesuk GNSS TexHOMOTHACH
KaOynm KWIyBYIJIADWHM YI9all aHAKIWTH KaOym
KWJIYBUMHUHT Typura XamJla TaHJIaHTaH Yirdamn
ycyaura OOFIMKIUTUA 1-KaaBaija KeEJITUPHITaH
[4].

'eoxe3nk MyHKT OaNaHAMUTAHU YIrdaml aHWK-
JIUTY, BEKTOPJIAPHYM AHWKJIAIIHUHT AHUKJIMTUIaH
1,5 6apaBap macr.

Ymby wnvmuii TagkukoT wumuMmuzga GNSS
TEeXHONTUsICHIAH Qoipanannd “MypyHTay OJNTHH
KOHM~ aTpoduia TeoAe3WK TasHY IyHKTIapHH

ApaTUIIA OJMHTAaH YIYOBJIAPHWHI aHUKIUTH
Kyluaaruua:
- Ky3aTWIraH CYHBUH  HYJIJOLUIApPHUHT

MHHHMAaJl COHH 5 Ta Ba Makcumas coHu 20 Ttaraua
SKAHJINTH aHUKJIAH/IH;

- DOP (Dilution Of Precision) kuiimatu OyTyH
ymuo naBomuma 1,2 gan 3,4 raga 6yamu (DOP
KHMaTH CYHBUH  WYNJONUIADHUHT  HUCOWH
FEOMETPUK JKOMJIAIIYBUHM Ba yidall BaKTHUAA
aHTEHHAHWHT KOMIAIIUIITUHT XUCOoOTa 0J1ajn);

- yo4oB  JaBOMHMIA  CyHBMM  Hynpomn
CHUTHAJUTApWHMA KaOyJl KWJITaH/Ia TUKIaHMAaWuraH
MyBaddakuarcusaukiap (Y¥Tkazud rOopuiaraH
mukiiap - Cycle Slip) ky3zatunmanuy;

- KOCMUK Y(KIaH Ky3aTHITaH HYIAO0NUTapHUHAT
MUHAMan KyTapwium Oypuars 15 mam  kam
SMAaCIUTH aHUKJIaHIH;

- KYyn WYHAINOUIA ~ CHUTHAJUTAPHU  KaOyi
KWINIITa XalakuT OepaguraH €K CUTHAIIapHH
Oy3aauraH MIOBKUHIAP Ba TYCHKJIAP MaBXY]l SMac
sau. Cababu ymOy “MypyHTay OJNTHH KOHH
atpoduaa OajaH] WHIIOOTIAP MAaBXYyHI 3Mac
xamjaa ymOy kapbep arpoduiaa paauo TYIKUH
TapKAJIMIINTa TabCHpP KHIYBYH OMHJUTAPHUHT
HYKJIUTH Makcara MyBo(MhUK d1H;

- ofuii aTMOC(EPAaHUHAT TaAhCUPUHH YBTHOOpTA
omagurad Oymcak 2019 iwmn &3 ¢acom aBrycr
oitmHUHT 21 - 25 KyHJIapu OCMOH OYHK Ba 00-XaBO
30°-35° nap opanmrmma GYaMO, OCMOH OYHKIHIH
Ky3aTHIITH.

“MypyHTay OJTHH KOHM O0OBEKTH aTpoduia
onu0® Oopwiran reoge3uk ymyanuiap CraThka
yeyaunan (QoinagaHu® YayaHIM Ba T'€OAE3UK
TapMOK sipatuian (5-pacMm). byrma 6up BakTHHUHT
V3uma 4 ta umkku ugactotaim Leica GS10 GNSS
CYHBHH Wymmormn KaOyn KuiruaumaaH ¢oimamanuo
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Oup KaHuYa ceaHciapAa YT4OB MIUIAPHHU aMalira
ommpwigy. by aHHMKIaHaguraH BEKTOPJIAPHUHT
WIIOHWIWJINTH Ba CaMapaOpiUTMHU OIIUPHUINTa
UMKOH Oepamu. YmOy MKKM uacTtoTamu Leica

GS10 GNSS cynpnit #ynmom Kadya KAITHIUIAH
¢oitnananu6 “MypyHTay OJITHH KOHHU OOBEKTHIA
onmb OopwiraH ymyanuiap KyWWaard >kaaBaiia
KEITUpWIraH (2-)KaaBai).

1-xanBan. CTaHAApT aHUKJIUK KYPCATKUWIAPH KaTBAITH

Ilynkrraua 6ynran | CeaHcIapHUHT AOCoIIIOT Ba HUCOUI
Yeyn N o o Ocnatmanap
ypraua Macoda, KM | JTaBOMHIIUTH | MacodaHu yirdam XaTOJIHUTH
Craruka 020 1 coatnan roKOpH Sum + 1x10-6 Tvm Hicicit sactoraii kabyx
s JRHTOROPH | 1100000 - 1:5000000 | Kuuirkagan doiinananum kepak
Teskop 5-10mm + 1x10-6 JImm Wkku yactoranu Kadyn
1o 10 5-10 mun ] ] N
CTaTHKa 1:100000 - 1:1000000 KHJITHYJIaH (oiiTa/laHuII KepaK
TceBmo o010 20 mMuH 10MMm + 1x10-6 JmMm burra wacroranu xabyn
KHHEMAaTHK A (2 mapra 10 mMun) 1:50000 - 1:500000 KUIrnyjan $oiinanaHum kepak
10-20mmMm + 1x10-6 Imm
Stop & Go 2 MHHrata 1:100000 - 1:1000000
RTK 5-10 (pammo- | MuHrada 10-20Mm Anoxka MOCJ‘IilMaCI/I (pamgmo
MoJieMra Kapao) MoJieM) JaH (oiJaTaHuII Kepak

2-xansain. Cratuka ycynuaan ¢oraanannd GNSS texHonoruscu OniiaH HyKTaJapHUHT KOOpAWHATA
Ba OaJaHUTMKIAPUHH aHUKJIAII

WGS84 koopauHarta cuctemMacu Bananmurun H
IIynkr HOMHU ’
0] | A M
1 ceanc
Kanapwif 41°30'18.34773" N 64°32'16.85551" E 561.1424
ConHeYHbIH 41°30'34.03740" N 64°37'23.75033" E 550.1194
MypyH 3arl. 41°31'58.21513" N 64°33'19.97628" E 779.8565
ADPO 41°28'51.27307" N 64°37'33.78397" E 430.3816
2 ceaHc
Kanapwif 41°30'18.37730" N 64°32'16.85554" E 561.1454
ConHeYHBIH 41°30'34.06699" N 64°37'23.75026" E 550.1171
MypyH 3arl. 41°31'58.24468" N 64°33'19.97637" E 779.8559
ADPO 41°28'51.30262" N 64°37'33.78395" E 430.3817
OCKU HYKTaJIAPHUHT KOOPJAWHATA Ba OaJaHTHKIAPH
Kanapwif 41°30'18.29205" N 64°32'16.73556" E 561.1918
ConHeYHBIH 41°30'34.10051" N 64°37'23.80017" E 550.2117
MypyH 3arl. 41°31'58.31240" N 64°33'19.82145" E 779.7574
ADPO 41°28'51.39702" N 64°37'33.71103" E 430.2181

5-pacm. GNSS TexHONOTHACHAAH (oHaanannd
“MypyHTay OJITHH KOHU aTpoduaa spaTHiTraH
TCOJIC3UK TAPMOK

Xyaoca. Pecnyonukamusga GSM  kampoBu
¢daon paBumga KeHrain® Oopumm MyHOcabaTH
Ownan pean BakT pexuMpaa unmam yuyyH GSM
KaHaulapuaad — (Qoimananum  gon3apd  Oyimub
koimagu. GSM RTK TeXHOJOrMACHUHUHT aCOCHI
adzanmury mysgaku, yan GSM kampoBu Oynran
xap KaHaai JKoia, IIYHUHTAEK KaOy
KWIyBYWIAp OpacHia TYFpUAaH — TYFpPHU KypuII
3apypaTH Ba paauo KaHalugaH GOoHAaIaHuIl YUyH
Maxcyc pyxcar Mapxyj OyiMaranaa (oiaanaHui
UMKOHUSTH MaBXY/I.

“DAVERGEDEZKADASTR” xyMmutacu nesp-
mu xap kaumaii Leica GS10 GNSS kaOyin KutyB-
ypcu OWaH WIUIAIIA MYMKHH OYnraH KHYHK
Mozemnap kypuanmmaaru ¥3 GSM RTK eunmura
sra. Slrona 6a3a craHUMsIapu €KUM TOMMHUU TasHY
CTaHLUSUIAP TAPMOKJIapUia KaMpOK OFUP LIApOUT-
Jlapaa uIuIan yayH Kyjaaid Ba amammi Leica GS10
GNSS Tu3uMM Kyga Moc Kenagud. YHUHT XycCy-
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CHSITH ITYHJIAKH, aHTEHHA, MOJIEM Ba KaOyJl KHITHY
OuTTa KOpITyCcIa KOopITycaa OupIarmTHPHITaH.

Anaduéraap:

1. K.M.AHToHOBHMY. Vcronp30BaHNe CIYTHUKOBBIX
PaAMOHABUTALIMOHHBIX CHCTEM B reoxaesuu. Tom. 1. M.
Kaptreouentp 2005

2. KIM.AnronoBuu. Mcnons3oBaHue CIyTHHKOBBIX
paaMOHaBUTALIMOHHBIX CUCTEM B reoge3uu. Tom. 2. M.
Kaptreonentp 2006

3. P.B.3arperauHoB. [ImanupoBaHNe CITyTHHKOBBIX
TeONe3MUECKIUX M3MEpeHHd, Y4eOHO-MeToanIecKoe

VIK 528.93

nmocobwue, K., KIT)DY, 2013

4, TlpumeHeHHE TEOAEC3UYECKHUX CITYTHUKOBBIX
IIPUEMHHUKOB ITpU CO3JAaHUM M PEKOHCTPYKLUHU CeTei
crymenns  (CKKMHII-01-014-98). —  TaiukeHT:
Y3reoneskamactp, 1998.

5.http://www.geoprofi.ru/default.aspx?mode=binary
&id=898

6.https://geosystems.ru/shop/gnss-oborudovanie/
priemniki-kontrollery-optsii/gs10/priemnik-leica-gs10-
minimalnyy-11-12_1/

EP MAI‘/'II[OHJIA“PI/I KAJACTP PAKAMUHU MAKJIJVIAHTUPUIIAA TAT
JACTYPIAPUJAH ®OUTAITAHUII (Camapkana BUI0SITH ByJIyHFYp TYMaHH MHUCOJIN/IA)

Mypanyanaes H.M., Ymapos H.III.
CamapkaH]I TaBJIaT apXUTEKTypa - KypPIIUII HHCTUTYTH, Y30CKHCTOH.

AuHoratumsi: Ymoby wmakonana CamapKaua BWIOATH ByJayHFYp TyMaHHZard MaBXyln ep MaiJIoHiapura
KaJacTp pPaKaMJIapMHM OepHul Macaiamapy SpuTHiran. Murmiran Mabaymoriap acocuaa TMC  mactyprmapu
épmamuma KOCMUK cypaTiapaaH (oimanaHu® kamacTp XyAyUIApUHHHT pakamJIapuHH OepHIl JIOWHXa HIUIapH
Oakapuiran Ba MabiIyMoTiap 0azacu Ty3wiran. Mabiaymotiap 6asacuma TymaHzard O6apda kamactp 0OBEKTIaph
Oyiinua (oiinaganyBuMIap YUyH 3apyp OyJIraH MabIyMOTIAPH KeJITUPHIITaH.

Kanum cyznap: xamactp pakaMu, KaJacTp 30HACH, KaJaCTp MAaCCHBH, KaJgacTp Mam3ecH, ep (GoHmu,
MabJIyMOTJIap 0a3zacu, reorpaduk ax0opoT TH3UMIIAPH.

AHHOTanusi: B naHHOW cTaThe NMpHBENEHBI NMPUMEPHI KaZaCTPOBBIX HOMEPOB U CYIIECTBYIOIIMX IOJIEH B
Bynynrypckom paiione Camapkanma. Ha ocHoBe coOpaHHBIX HaHHBIX ObutH paspaboTtanbl [UC-wHCTpYKIMH A7
pacnpeseneHuss KaJacTPOBBIX 30H, MCIIOJIB30BAHHMS KOCMHYECKMX CHHMKOB, ITPOEKINH KaJacTPOBBIX HOMEPOB M
6a3pl  nmaHHBIX. baza JaHHBIX CcONEpXKUT BCIO HMHGOPMAIMIO, HEOOXOAMMYIO TMOJB30BATENISIM HEOOJBIINX
Ka/IaCTPOBBIX 0OBEKTOB B TyMaHe.

Kniwouegvie cnosa: xanacTpoBblii HOMep, KaJacTpoBasi 30Ha, KaJaCTPOBBIH MacCHB, KaJacTpoBas TeMa, MAaCCHB,
MYyIKCKasi 0a3a IaHHbBIX, 0a3a JaHHBIX, KaJacTp, CIPABOYHHK reorpad)uuecKoi HHPpOpMauu.

Abstract: This article provides examples of cadastral numbers for existing fields in the Bulungur district of
Samarkand. Based on the collected data, GIS instructions were developed for the distribution of cadastral zones, the
use of satellite imagery, the projection of cadastral numbers and a database. The database contains all the
information needed by users of small cadastral objects in the fog.

Key words: cadastral number, cadastral zone, cadastral massif, cadastral topic, massif, men's database, database,

cadastre, directory of geographical information.

Kupum. XykymMatumMu3 TOMOHHJAH MYCTaKHII-
JUKHUHT JacTia0ku HuwulapuiaH KagacTp TU3U-
MHUHM $IHaJa PUBOKIAHTHPHUII OyiiMya KynruHa
UILIap aManra omupwirad. Xycycat 1996 i 17-
utonia Basupnap Maxkamacu TOMOHHMAAH KaOyi
KuiuHran “Ys0ekucton PecmnyOnukacu Jlaenmar
KaJacTpJiap SiroHa TH3MMHHU TAIIKWJI 3TUII Ba YHU
IOPUTHUII TAPTUOU TYFPUCHIIATH HU30MHHU TaCIUK-
Janr’ Xakuaa TH Kapopu Oy Oopamard HT MyXuM
XyX¥oKarnapaan Oupm xucobmanaan. Maskyp Ka-
popHH KaOyJl KWJIMIIJaH acoCHM Makcaja peciryo-
JTUKaMu3ga IopuTHiIaétran Oapuya JaBiaT Ba Tap-
MOK KaJIaCTpJIApUHU OUPJIAMTHPYBYH KYI KHP-
pam  WHPOPMAMOH TH3MMHH TAIOKWJI  STHII
xucobnanaau. Kapop acocuna MmaminakaTUMU3gara
MaBXyl ep MaiJoHIapuHH Xap OWp Kajgactp
yuacTkacu O0yiinua reorpaduk xojaTu, XyKyKuil Ba
XYKaIMK MaKOMHMHHM KypcaTraH Xojja Kydmac

MYJIKJIap TYFPUCHIArH XYXOKaTJalITHPUITaH Ma-
BIYMOTJIAp TU3UMHHU sipaTil Oesrunald Oepuiran
[2]. YmOy wnulapau TyFpu Oaxapuul Kydmac
MYJK OOBEKTIapUHUHI KaJgacTp pakamJIapuHH
HIAKJUITAHTUPHII WIDIApHIA XaM MyXUM axaMHATIa
ara.

MabinymMKy, XyayJJlapHUu Kagactp Oyiuua OY-
JUII STBHU €p ydYacTKalapu, OMHOJIap Ba HHIIO-
OTJIapra SrajliK KWIAII XyKyKWHU JaBiaT pyixa-
THJaH YTKa3WIia yiapra KajaacTp pakaMiIapuHu
NIAKJUTAHTHPHIN Ba OEpUII yinapra Kajactp pakam-
Japu OepuIll Makcaauda amanra ommpuiaga [5].
SpHE Xap Ovp XyayIHU KagacTp Oyiinya Oymumr Ba
KaJacTp pakaMHUHM INAKUIAHTHPHII — Kyumac
MYJKHH XHCOOra OJHMIIHMHT STOHA TH3UMHUZA
ymoy Xyayaaara xap Oup ep ydactkacu, OMHO Ba
WHIIOOTIApHU OUp XWina HICHTU(UKALMIALIHA
TabMUHJIAIIN JI03UM Oynanu [4].
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PecnyOnukaMuzna Kyamac MyJIKIapHU SBHU €p
ydacTkajgapu, OMHO Ba WHIIOOTJIAPHU HICHTH(U-
Kalysylam THU3UMU STOHA TaMOWWI —acocuja
amaJira omupwiaan, OyHIa Xy yaaard MaBKyJl ep
YYaCTKaCHHHMHI KaJacTp pakaMH acoc Kuino
OJTUHA[TIH.

Tagkukor wmeTogosorusicu. Xap Oup ep
YYaCTKaCUHUHT KaJacTp pakaMh MaMIIaKaTUMU3
XyIoyauaa TakpopilaHMaiauran pakam Oymmo, y
pecnyOnMKaMn3a TETHILUIH KOHYH XyXKaTiapu
Omran OenTHUIaHTaH TapTHOIA MIAKIIAHTHPYIIAIH.

Muntaka (Kopakammoructon PecnyOnmkacw,
BWJIOATIAp Ba TOIIKEHT IIaXpH)HUHT paKaMu;
MUHTaKa TapKHOWgarn MabMypuil TyMaH EKHU
BWJIOAT OYVHCYHWIIMIATH I[IaXapHUHT paKaMHu;
KaJgacTp 30HacH pakaMH; KaJacTp MacCHBH
paKamM; KaJacTp MaB3eCH pakaMH; €p y4acTKacH
pakamMu; OWHO, WHIIOOTHHHI paKamH;, OWHO,
WHIIOOT OMp KUCMUHHUHI PaKaMH, €p y4acTKacu
KaJacTp pakaMHHUHT MaXOypuUH OdIIeMEHTIapH
xucobmananu [2,3].

Kanmactp pakamu Kyiunaru Ty3mimara sra: AA
: BB : CC : DD : EE : FFFF : GGGG : HHH.
Bynpa:

AA  MUHTaKaHuHT pakamu (KOAW) HHU
OMIIINPYBYN UKKH Pa3psUTH YHITU COH;

BB MuHTaka Tapkubugaru MasMypuii-XyTyaui
Ty3wniMa (MabMypHid TyMaH, BHIJIOST OYWCyHH-
mugarn  pakamu (KOIW)HW OWIAUPYBYM HWKKH
paspsIAIN YHIIH COH;

VY36ekucron PemyOnukacu Xyaymiap, TyMaH-
JIAPHUHT MMaXapHUHT KOJJIapy KaOyJll KWJIMHTaH,

CC xapmactp 30HacH pakamu (KOIM)HU OWIIH-
PYBUYH HKKHU Pa3psiJid YHIIU COH;

DD xanmactp 3oHacu jgoupacujaa KajaacTp mac-
CHUBM pakamMy (KOAW)HH OWITUPYBUM  HKKH
pas3psiANid YHIIU COH;

EE kamactp MaccuBu joupacuia KajacTp MaB-

3ecH pakamMu (KOAW)HW OWITUPYBYH  HKKH
paspsAIu YHIIH COH;
FFFF xapmactp wMaB3ecu poupacuaa ep

ydacTKacu pakamM# (KOJW)HU OWITUPYBUH TYPT
paspsAIIu YHIIU COH;

GGGG ep yuacTkacu joupacujga OHHO,
WHIIOOT pakaMu (KOJW)HU OWIIUPYBYH TYPT
paspsiAid YHIIU COH;

HHH Owno, wHIOOTNAp OMp KHCMHU pakaMu
(xo/M)HU OWIIMPYBYH YU pa3psUIv YHIIN COH.

Acocuii KucM. Mabilyky, e€p y4aCTKaCUHUHT
KaJacTp pakaMHHH HIAKITIAHTHPHUII YHHHT MYJK
o0bekTH  cudartuia  MAKUIAHTHPWITaH  Ba
yerapanapy MabMypud TyMaH €ku  IIaxap
HaBOAT4YM KaJacTp XapUTacura KUPUTHITaHUIaH
KeHUH OolIIaHaaH.

Ep yuwactkacura kagactp paxamiapu OepHIn
ymlOy OOBeKTiapra SrajvK KWIHI XyKyKJIapu
JlaBiaT pyHXxaTUAaH YTKa3HIl HAOpaTapd TOMO-
HUJAaH yTKaswirad xomnapaa “Epreopeskamactp”
JaBjlaT KYyMUTAaCHHUHT JKOMJIapmard Oomrkap-
MaJlapd TOMOHHJIaH aMaJIra OLIMPUIIAJIH.

V36exucron PecryGmukacu Basupnap Maxxa-
MacH TOMOHH/IaH 2001 #mn 31 mekabOpnmaru 492-
COHM ““Y30EKUCTOH pecnyOiuKacu XyayAJapuHH
KajmacTp OVitmua OViuim xamza ep ydacTKallapH,
OuHONap Ba WMHUIOOTJIAPHUHT KaJacTp paxamJa-
PUH{ INAKUIAHTUPUII TAapTUOW TYFpPUCHAATH HU-
30MHM TacAMKJAIl XaKuaa~ Kapoph HWKPOCHHH
TabMuHIam acocuaa Camapkann BuIosTH bymyH-
Fyp TyMaHHJa XaM KyNTWHA aMalliid WIUIap oixuo
oopwiran [3,4]. bu3 xam ¥3 TaagKUKOT MITHMMH3IA
TyMaH XyAyIuAa KalacTp paKkaMUHM IIaKJIJIaH-
TUPUII  Macajajapura 3bTHOOP  KapaTHUILHH
pexxanamTupauK. byHma 3amMoHaBUi Teorpaduk
ax0opoT TH3UMH AacTyprapuaaH GoiamaHuIIH.

BynyHFyp TyMaHM BHWJIOSITHUHT >KaHyOMH-IIapK
KHCMUJIa KoWnamran 0ynub, acocan ramia, cad3a-
BOT Ba OOFIOPYMJIMK Ba TMOJIM3YHIIMK MaXCyJOT-
Japu unuiad YuKapuiira uxrtucociamras [4,5].

TyMmaH XyIyAHHU KaaacTp paKaMHUHH IIaKJIIaH-
TUpHILIAA MaBXyA ep MaiponmapuHuHr 1:10000
MacIITadJary IJlaH TapuxXu Ba XucoOmam Kaii-
HOMAacH acoc KWiau0 ONMHOM Ba OJIMHTAaH HATH-
xkamap [MC pactypnapu éEpnamMuaa  TaxJdi
KAIMHAM.

X03Upru KyHIa TyMaHIAru >KaMHu 5KUH epiap
MaigoHu 28137 TeKTapHH TamIKwWi 3Tagu. Yoy
ep MalgoHUHUHT 15637 rexrapu cyropuiaguras
epnap, 12500 rextapu JaIMHUKOp ACXKOHUYWIHKAA
¢oiinanannianguran epnap xucobmaHamu. Tyman-
Jaru Kynm WK AapaxT3opiap MaigoHu 8357
rektap 0yiau0, 6ornap 5131 rekrapHu, y3ym3opuap
2278 rexkTapHH, TyT30piap 53ca 888 TeKTapHHU
tamkwn dTaau. Llynunaraex Ttymanma 96 rexrap
6y3 epnap Ba 17140 rexrap siyIoBIap XaM MaBXKy/l
Oynn0, TyMaHIArd >KaMu KHUIIUIOK XY)KaJIWTH ep
Typnapu Maiionu 53730 rTekrap XucoOiaHaau
[4,5].

Harmxanap taxauan. Oxopugarn omu6d 60-
pWITaH TaIKUKOT Ba XUCOO KUTOOIapra acociaHuo
Bynynryp Tymanu ep maiinonnapunu I'AT nactyp-
napuznaH  (QoiiganaHu® KagacTp pakaMJIapUHH
LIAKJUITAHTUPHUII TaknuiIapu Myaind TOMOHHIAH
ANUIa0 YUKW,

Bynynryp TymMaHu KajgacTp pakamJIapuHH
NIAKIUTAHTHPHI JIOWUXACHHUHT TAKIMUHHA WII-
mad umkuma OWpuwHYM — HaBOaTtma — TymaH
XYAyIWHUHT KOCMUK CypaTH onuHIH (1-pacwm).

OnuHraH KOCMHK cypatiapian ¢oiaananuo
TyMaH MabMypHH TyMaH XyAyJAWHH 30Haapra
Oyimuiga KUILIOKIAp, OBYJ/UIAp Ba TyMaHTra
OVHCYyHYBUM TWIaxapijap; BWUJIOATra OYWCyHYBUH
nraxapiap XyAyAWHU OYIuIia maxap TyMaHIapy
&k Typam Oenrunapu Oyiinya axxpanuO Typagura
nraxapiap KHCMIJIapH, MacajaH: caHoaT 30HacH,
Typap OH MaccuBiapd, OOF Ba JaM OJIHII
30Hajapu KaOuiap KajzacTp 30Hamapu cudaruia
KaOyn kunuHagu. KagacTp 30Hajapu uerapaiapu
KaJacTp MAaCCHUBJIAPUHMHT TallK{d 4erapajapH
TETUIIUIN TeO/e3Us] KOOpAMHATIapura sra Oyiran
gerapa OYpHJIMITUHUHT OCPKUTIIITAH HYKTaJlapH
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Oyiinad €xu Tabumii yerapamap OYyinad VTN
kepak. Kamactp 30oHamapu MabMypuil TymMaH EKu
mraxap XyayadHH — y3WIHIDIApCH3 Ba  KecwO
VTHUITYBIAPCHU3 KOILIAINIU Kepak (2-pacm).

2-pacM. TymaHHUHT
KaJlacTp MacCUBH paKaMu

1-pacm. TymaHHHHT
Ka/lacTp 30HACH pPaKkaMu

IOxopuaarn uxpnapuau 3Tu6Opra onud TymaH
XYAyAUHHU KaJacTp 30Hacura Oyaumiaa TyMaHAard
8 Ta KuNUIOK (Qykapolap WWFHHUHWHT derapa-
JapyHU 3THOOpPTra OO OYJIWIIHU TaBCUS KUJIAMU3
YyHKM KaJacTp 30HJapura OynWiina KHIUIOK
¢dbykaponap HWHFUHMHHHT 4erapajiapy KagacTp
30HAJIAPUHM TaIIKWI KWIaad Jecak Makcaira
myo¢uk 0ynanu (1-xagsan).

OynuimHuM TaBcus Kuwiamu3. KamacTp Maccus-
Jmapura OYiWIIAa MacCHB derapaigapu KanacTp
MaCCHUBJIAPUHY TAIIKWI KAIaIu. (2-5xKaaBai)

3-pacm. TyMaHHUHT KaJacTp MaB3ecH pakaMu

1-xaaBaj
ByayHryp TYMaHMHM KaJacTp 30HACUTa 0YJIui
Joiiuxacu
Ne | 3onanap nomu Kanactp Maiinonu
pakamu

1 |Bemkyron KOU 14:01:01 21950

2 |Kunnon KOU 14:01:02 12667

3 |Kymuabuii KO 14:01:03 5132

4 |Hasouit KOU 14:01:04 7213

5 |Coxubrop KO 14:01:05 8287

6 |®.Nyngom KON 14:01:06 5673

7 |Vprabynox KO 14:01:07 12721

8 |BynyHryp maxpu 14:01:08 945
Kamu ep maiinonn 74588

Kanmactp 30Hacw Xymyau KamacTp MacCHBIIA-
pura O6ynmuHamm. Kumoiok, oByJn KamgacTp 30HACH
XUCOOJNIaHTaH XOJUlapja KHUILIOK aXOJH ITyHKT-
Jlapy, KMIIUIOK XY KaJWrd MakcaJuaard Ba OOIIKa
Makcajiari €p MacCHBIIApH KaJacTp MacCHUBIapu
cudparuaa kaOyn KuinHaau. TymaH OYHCyHHINN-
Jarn maxap (maxapua), maxap TyMaHu €Ku Ia-
XapHUHT OUP KUCMHU KaJaCTp 30HACH XMCOOJaHTaH
X0JUTap/ia Maxajuia KaJacTp MaccuBiapu cudaTuia
KaOyn KwinHaaW, OyHAa KajgacTp MacCUBIApU
yerapacH  KajgacTp  MaB3eJIApUHHUHT  TaIllK{
yerapanapu Oyinad yTumm Ba axoidu IyHKT-
JAPVHUHT KyJanapu €KH TallIKM derapaiapu OuiaH
Moc Kenuii kepak. Kagactp MaccuBiapu kagactp
30HACH XYJyJIWHU Y3WIHILIApCU3 Ba Kecud
YTumrysnapcu3 Koriananu (3-pacm).

XymaymHu KagacTp MacCHBHUTA OYIUIIIA TyMaH-
mara 17 Ta MaccwB 4erapanrapuHu 3THOOpra oiub

2-anBaJ
BysiyHFyp TYMaHWHH KagacTp MaccHBJIapura
Oy amHMIIM
Ne MaccuB HOMH Kanactp Maiigonu
paKamMu

1 [3ap6mop maccuBu 14:01:01:01 2751
2 |Fy0oauu maccuBu 14:01:01:02 19200
3 |BernikyBu MaccuBH 14:01:02:01 2359
4 |3apaduion maccuBu 14:01:02:02 6946
5 |KungoH MaccuBu 14:01:02:03 1750
6 |UysuTena MaccUBU 14:01:02:04 1521
7 |Mnak #yau MacCUBH 14:01:03:01 2654
8 |Vs6ekucron maccusu | 14:01:03:02 | 2478
9 |A.Makcynos maccusu | 14:01:04:01 1977
10 |A.HaBowii MmaccuBu 14:01:04:02 2567
11 | X.Oaumvkon maccusu | 14:01:04:03 2668
12 |Munruunop maccusu | 14:01:05:01 3851
13 |®.Mynaom MaccuBu 14:01:05:02 4439
14 |A.Temyp MaccuBH 14:01:06:01 872
15 |Ynyr6ek maccuBu 14:01:06:02 4800
16 |BynyHryp maccusu 14:01:07:01 8823
17 |IycTauk MaccuBH 14:01:07:02 3897

Kamu ep maiiionn 73552

Iy Tapuka MaccuB XyIyIu KaJacTp MaB3e-
nmapura OynmuHamu. Kunoiok axonu TyHKTH €Kd
MaxaJuia KaJlaCTp MacCUBU XMCOOJIaHraH Xoiuiapaa
MIAKJJIAHTaH  PeKATAMNTHPUIL, HUMOPATIAPHHHT
KH3WI YU3UKJIapy, MaBXKyJ MyHTa3aM OOBEKTIap
TabuWii yerapajgap XucoOra OJIMHTaH XOJjia Xap
xun Oeirmiap Oyiinya axpaniud Typaaurad ep
yYacTKaJlapUHHUHT >KaMu cudaTtuga KaOyn Kuiu-
Haau. KUTUIoK Xy Kamuru Makcaauaard Ba OOIIKa
MaKcaJJard ep MacCUBU KaJIaCTp MACCHBH XHCO0-
JIaHTaH XoJulapaa OOFAOPYMINK-Y3yMUYWINK EKU
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NOJIM3YMIAK TUPKATH, KUIUIOK XY)KAIUTH KOp-
xXoHacH Eku OOIKa KOPXOHA Ba HMPHK 0O0BEKTIAp
KajgacTp MaB3ecw cHdartuaa KaOyna KUIHHAIH.
Kamactp MaB3enapu KajacTp MAacCHBU XYAyAWHH
Y3UITHIIIAPCH3 Ba KECUO YTHINYBIAPCU3 KOTLIAIIH
Kepak (4-pacm).

4-pacMm. TyMaHHUHHHT KaJacTp pakaMu

Tyman KagacTp MaB3elNapuUHUHT  KajacTp
pakaMu TYJHK IAK/UTaHUO OYNTaHaaH CYHT JaBiaT
ep Ba OMHO WHIIOOTJIAPUHUHT KaJgacTp pakaMmiapu
maKJJIaHTHpUIIaauy (5-pacm).

Xyaoca xuiau0 adTraHja, TyMaHIard MaBXy/l
ep MallloHNapHH MWUIMH Teorpaduk axOoopoT
tm3umiapu acocuna 'MC mactyprmapu €paamuaa
KaJacTp 30Halapura OYJIWII Ba KaJacTp pakam-
JMApVHU MIAKWIIAHTHPHUII MYXAM axamusTra ora.
Kocmuk cypatmapman doitnanaaund I'MC mactyp-
Japuja KajacTp XyIyUIapUHHUHT KaJacTp pakam-
JApVHU MAKWUIAHTHPUII XO3WPTH JaBp Tanabu
XUCOONIaHAM XamJla JaBlaT TalIKWIOTIApH Ba

VJIK:631.4

KoyiraH (hoiganaHyBUMIapra 3apyp XoJuiapjia Hii-
JIAPUHU OCOHJIAIITHPAIH.

eeeecororrerer

5-pacM. Xap-0up XOHAJOHHUHT KaJacTp pakaMu

Apnaduériaap:

1. V36ekucron PecnyGmukacu “Ep komexcu”.
Tomxkent, “Apgonar”. 1998.

2. “V3bexucron Pecrmy6mukacu JlaBmat KajgacTp
ATOHA TH3MMHHU TAIIKWI O3THUII Ba YHH IOPUTHII
TapTHOM TYFPUCHAATH HU30MHH TACAMKIALI  XAaKUIArH
Basupnap Maxkamacunuar 1996 i#iun 17-urongaru
Kapopu.

3. V36ekucron Pecnybnukacu — XymyauapMHH
KagacTp Oyiimya OYymum Xxamjga ep ydacTKajaapw,
OMHOJAap Ba WHIIOOTJAPHHMHI KaJacTp paKaMJIapUHH
MIAKJUIAHTHPUII ~ TapTUOW  TyFpucuza  Basupnap
MaxxamacuauaT 2001 i 31 mexabpmarm 492-conmmn
Kapopw.

4. XynyUlapHUHT JaBjiaT KaJaCTPHHHU IOPUTHUII
TapTHOH TYyFpucuaaru Bazupnap Maxkamacuauar 2014
Wnn 14 arycrnaru 23 1-connu Kapopu

5. Kypaxynos J[.0., Amukynos F.H., Huszos B.P.
Ep ywactkacu Ba  OWHO-MHIIOOTIAPHU  JaBJar
pyiixaruaan yTkazuul GaHuAaH YKyB KyJUlaHMA.

6. bo6oxxonoB A.P., PaxmonoB K.P., Fodypos A.K.
“Ep kagactpu” ¢annnan napcnuk. T..TUMU, 2008 .

4. “JlaBepreie3kanactp”’ KYMUTACH XUCOOOTIApH.

5. Camapkann BwiostTh bynynryp Tymanu ep
pecypciapy Ba JaBiaT KaJacTpH OYIMMH MabiIyMOT-
JapH.

V3BEKUCTOH PECHYBJIIMKACHUJIA MABMYPUM-XYJIYJIUN BUPJINKJIAP
YETAPAJIAPUHU UYKJAMAJIAH YTKA3UII BYUUYA OJIUE BOPUJIT'AH
TAJAKUKOTJIAP

A6nyniaes T. M.', Mnamos B.2, A6ayniaeBa M.2, U6poxumor C.C.%

Lee

JlaBepreoseskanactp’” KYMUTACH PaUCHHUHT OMPUHYH YpruHOOCApH T.¢.H. TOICHT,

2 “?SﬂaBepnoﬁI/Ixa” JIaBJaT WIMHA-TTOMMXANAl HHCTUTYTH TasHY IOKTOPAHTH
E-mail:saidmuxammad3774@mail.ru

AHHoTauus. B maHHOI cTaThe aHAIM3UPOBAHBI MPOIECCHI BHECEHMS TPAHMUI] 3eMJICTIONB30BaTeNe U 3eMelb
3amaca Ha Kapty MacmTaba 1:10 000 Ha OCHOBE COOTBETCTBYIONIMX VYCIOBHBIX 3HAKOB II0 pE3ylbTaTaM
WHBEHTApHU3allMi BceX Kareropuii 3emens MyOapekckoro paifona KamxkamapeuHckoilt obmactu PecmyOnmkn

V30ekucras.

Abstract. This article analyzes the processes of making the boundaries of land users and reserve lands on the
map scale 1: 10 000 on the basis of the relevant symbols on the results of the inventory of all categories of land
Mubarek district of Kashkadarya region of the Republic of Uzbekistan.
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Kupum. PecnyOnukamus epiapuaaH OKHIOHA
Ba camapaiu (oijaNaHUIIHU TAIIKWI STHII, €p
MyHOca0aTIapuHN TapTUOTa COJUII, epiapaaH
¢oiigananuina AaBiIaT Ha30paTHHU KydaldTHpHI,
PecnyObnukamusna MaBxKyJ ep pecypcilapuHHu aHUK
XUCOOMHM FOPUTHINHU TH3UMIN Hynra KYWHWIIL,
KUIIOK XYXKaJMK epjapuliaH, CYFOPWIAAWIaH Ba
Oomka Typ epiapunaH QoiaaraHuIl camapanop-
JITMHA OLIMPHII MaKcaauaa ¥Y30ekucton Pecry6-
nukacu Basmpnap Maxkamacuamar 2018 iwmr 23
anpengard  “MabpMypui-Xyayauid — OWpiIuKiIap
yerapajapuHu Oelruiail, ep pecypciapuHH Xart-
JIOBAAH YTKa3ull XamJa sIJIoB Ba MUYaH30piapaa
reo00TaHUK TAAKUKOTIAPHU YTKA3WII TapTUOMHU
sHaJa  TAaKOMWUIAIITHPHUII  Yopa-TagOupiapu
TyFpucHIa” i 299-COHMN Kapopu KaOysl KUITHHIH.

Mag3yHuHr aoJssapOauru. [axapiap, Kuii-
JIOKJIap, OBYJJIAp YerapajlapuHUHT KOOpauHaTajiap
TU3UMHra OOFNAaHMAarawiIdru Xyzaymapaa  ep
XUCOOOTHHH IOPUTHILL, €p aXpaTHll, ep MyHoca-
OarnapuHy TapTHOra comuml 1on3ap0d Macana
XHCOOJIaHaIH.

AWHUKCa, KHUMMAT0ax0 caMapalid KHUIIDIOK XY-
JKaJIUTU eplapyd KULUIOK XY KaJUTHHUHI CTaHIapT
epiapuaaH ¢apk Kuiaau, YyHKH OyHAald HaBiap
KOHYH XyXOKaTiapuaa Oomnka makcammapaa ¢oii-
JalaHuIl MyMKHH OYJIMaraH Xyaymap Typyxura
TETUIIUIH.

AMHMKCA, KUMMATIN caMapalid KUIUIOK X3yiKa-
JUTU €pIapUHUHT pyiixaTtu KaTbuil KoHyHumMimumk
HOpMacH OuiiaH OelrHiIaHMalan, YyHKH XYKyKHH
TU3UM JaBJIaT CyObeKTiapura OyHmail pyixar-
JIapHU TY3UIIra UMKOH Oepaau. MKrucoauii epnap
pYWXaTHHM Ty3raHIaH CYHT, ymi0y pyHxat mam-
JAKaTHUHT MyaissH MaB3ycH pax0apy TOMOHHJIAH
TaCIMKJIAHUIIN KePaK.

ByHpmait XyXokaTHH Ty3WIl TapTHOW MyailsH
maxap CcyOBeKTH XyIyauZa MaBxyn Oyirax
MaxaJuid OMMaBWil  axOopoT  BOCHTalapHia
PYHXaTHUHT Ma3MyHUHH OJIAMHAAH HAUIp €TUIIHU
Hazap/aa TyTaH.

Maxcyc Makcazyap Y4yH KHIUIOK XY>KaJIuTH
epJIapUHUHT PYHXaTHHU TY3aJWraH CyObeKTIap
Kylugarmiap OYIum MyMKUH:

* UMK TAIIKWJIOTIAPHUHT TakpuOa-uiiad
YUKAPUII OYIIMHMATIapH;

* TapIMM MyacCacaJIapUHHUHT YKYB-TaXXpHOann
Oy mMHMaapH.

MyxuM WKTHCOAWM axaMusTra dra OyiraH
KUIUIOK XYXKaJuru epiapu HadakaT ¢gepmep Eku
0or b MIUTApUHU OakKapHuIll ydyH XyIy[ap 3Mac,
O0aNKyu HOAHWK derapaiap OwiaH udOIaTaHUIIH
MYMKHH OYJiraH MyaiisiH ep ydacTKajJapuHH HQO-
Janaiinu. By XomaT XynoyasapHU asKpaTHIIHHHT
Maxcyc IMPUHIMNHN Ty(aian ro3ara Kenaan, IyHKH
KaJacTp MyTaxacCuUclapd TOMOHUIAH €p ydacrT-

KaJjapy YIyIId XHCOOWra XyIy[UIapHUA TeKIIU-
pHIIa ep yerapajapuHU XpaTHII y4yH KapTo-
METPHK YCYI KYJIJIaHWIAIH.

Taagkukor o0bekTH. Kamkanapé BuiosTu
My6opak Tymanun xokuMuHHUHT 2018 inn 7 ceH-
Ta0pmarn  87-O-cormnm  dapmormmura  Xamaa
V36ex maBmaT ep Ty3WII WIMHI-NOHMXanal
MHCTUTYTH “Y31aBepnoitnxa”Huar “TeXHHK ToI-
mwpuk’ Ba “Ummmap mactypu’ra acocan MyOopax
TyMaHuZaru Oapua rpkapaduiap, ep srajapu Ba
epaan ¢oimasaHyBUMIIAPHUHT €p pecypclapuHH
XaTJIOBAAH YTKa3MII XaMa OpTOQOTOIUIaHIapIaH
doligananran XoiAa pakaMiId — XapUTaJapuHU
SHTHJIAII HOITapy Oakapuiiiu.

TaagKMKOTHU 0J1M0 OopuIl yCyJ1apu.

1. Taiiéprapnuk Ba jana Ky3aTyB HIILIAPH;

2. Mamxyn apxuB (oHI MaTepuaiiapu OwiaH
TAHHIIHII;

3. Xynyara terumoma 1:10 000, 1:25 000 Ba
1:50 000 macmrabmapmara Tomorpaduk Xapura-
JIApUHU YPTaHHUIL;

4. TacouknaHran yerapa YH3HUKJIApUHH
1:10 000 macmTabmaru 3MEKTPOH pakamild Xapu-
Tanapla KOOpAWHaTajapra OOflaHraH Xojjaa Ba
KOOpJMHATa KaTaJIOTUHU IaKUIAaHTHPUIIL,

Mapxyn dyerapamap y3raprai TakKIupAa,
TyMaHmap ypracupa ajMallTUpWIaguraH EKu
Ocepuiiaiuran ep y4acTKalapHHUHT Ba ep Typ-
JApUHHUHT MAaMHIOHJIapyUHM Xamjaa epaaH Qoiiia-
JaHyBUWIAD TYFPUCHIATW MabJIyMOTIap Talép-
JaHau.

[Jana ky3aTyB HaTWXalapy acocuaa derapajiap-
HHU TacAMKJIAll Makcaauga TyMaHJIAPHUHI derapa
gmzurn  1:25 000 macmTabparu, ImmaxapiapHUHT
yerapa umsurn 1:10 000 macmrabmaru Tormorpa-
¢ux xaputamapra Tymypuiaad. MabMypHii
yerapanap TaBcudu JaBiaT  KOOpAMHATAIap
TU3UMH ~ acocHJa Tomorpaduk dieMeHTIapra
OOFNIaHTaH XOJIJIa Ty3HaIu.

TagkukoT HaTHXKaJAapu. TaakukoT xkapaé-
Huga MyOopak TymaHugarua Oapya ep Typiapu
XaTJIOBAAaH YTKa3wiaub, xap Oup epman Qotiaa-
JaHYyBUWJIAD Ba 3aXUpa EpJapUHHUHT uerapajapH
1:10 000 macmTabmary Xapurara KeJHIIWITaH
mIapTiy OeNTuIap acocuaa TyITHUPUIIIH.

ApxuB MabiyMOTIIapra kypa MyOopak TymaHu
ep xucoboTn Oyiinya >xamu ep maimonu 307013
reKkTap, 9KkuH epiapu 33657 rekrap, NIyHAaH
11272 rextap xonaTu EMOH epJiap, CyFOpHIIaguTaH
9KkuH epnapu 31677 rexrap, JaqiMu 3KUH epiapu
1980 rekrap. Kamm kyn WWUIMK JAapaxtiap
525 rekrtap, myHman 302 rekrap Oormap, 125
rekTap ysymsopiuap, 98 rekrap tyr3opiap, 226735
rekrtap ginosnap. Xamu KUIIIOK X¥Kalauk epiaapu
260917 rekTap, IIyHAAH CYFOPHIAIWTAH epiiapu
32202 rektap. JKamm TOMOpKa epmapu 2569
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reKTap, Iy >KymjaJaH majajgarn ToMmopkaizap 10
reKTap, METHOPATHB KypWJIHII XOJATHIATH epiap
2783 rextap, ypmonzopuap xxamu 939 rekrap, cyB
octuparu epnap 3355 rekrap, Hymrap 1624
reKTap, Kypwidil octa epmapu 1848 rekrap,
KHIUIOK ~ XYyXanuruga  GoiJaraHuIMaiIuran
Oorka epiap 32978 rekTapHH TAIKHII KAJIa Iy,

Kamepan nnutap xapa€anga MybOopak TyMaHH
ep pecypciapuau opTooToruTaH aH GoiaanaHTran
X0JJIa pakamMiid XapuTallapuH{ SHTWIANl WIIapH
Oaxxapun® KOHTypyap Oyitmda XucoOusam Kain-
HOMAacH Ty3WJIIH Ba Xap OWp ep sracu Ba epruaH
¢doligananyBumnap KeCMMHIa KOHTYpiap XHCOO-
Jam KaigHoMacu Ty3WIIIH.

Mykmama HaTkacuga TyMaH sKaMH  ep
Mmaiinonu 307597 rexrap, xucobotra HucOaTaH 585
rekTap Kym, IyHIaH JKuH epiapu 37584 rexrap,
xucobotra HucOaran 3927 rekrap Ky, Iy Kymiia-
naH xonatu €MoH epiap 10404 rekrap, xucobotra
HucOaTaH 868 rexTap Kam, CyFOpHJIaIuraH dKUH
epnapu 37584 rekrap, xucoborra Hucbatan 5907

reKTap Kym, JaJMH SKUH epiapu 249 rekrap,
xucobotra Hucbatan 53  TekTap KaMIIMTH
AHUKJIaH]H.

Kamu kyn Huwuuk papaxtiaap 372 rekrap,
myHaaH 249 rekrap 6ormap, XucoboTra HucbaraHn
53 rekrap kaMm, 14 rektap y3ym3opiap, Xuco0oTra
HucOaran 111 rekrap kam, 110 rekrap TyT30pnap,
xucobotra HucOatan 12 rtekrtap kym , 246046
reKTap siuioBnap, xucoborra HucOaran 19311
rektap kym. JKamMu KHOUIOK XYXKalIWK epiapu
284064 rextap, xucoborra Hucbaran 23121 rexrap
Ky, IIyHOaH cyropuiaaurad epaapu 38018
rekrap, xucoborra HucbGaran 5790 rexrtap Ky,
JKamu tomopka epmapu 4687 rekrap, xucoboTra
HucObaran 2118 rekrap kym, 1y IKymuagaH
nanagaru ToMmopkamap 91 rekrap, XucoboTra
HUcOaTaH 81 rekrap Ky, MeIuopaTuB KypHIIHMI
xonmatunmaru epiap 2217 rekrap, xmcoboTra
HUcOaTaH 566 reKkTap Kam, YpMOH30pJap kamu 52
reKTap, Xxucoborra HucOaran 861 rekrap kam, CyB
octunaru epnap 7970 rekrap, xucoborra HuCOaTaH
4615 rexrap kyn, Hymiap 1969 rexrap, xucodorra
HucOaran 345 rekrap Ky, KypUJIMII OCTH €piapu
1137 rekrap, xucoborra HucOatan 711 rekrap
KaM, KUIUIOK Xy Kanuruaa (poigariaHuiMaiIurad
bomka epmap 5502 rekTtap, XxucoboTra HUCOATaH
27476 TexTap KaMJINTH aHUKJIAHIH.

Tymanga xamu 104,8 rexrap, myHgaH 85,8
TeKTap CYFOpWIaJWraH 3KUH ep Maiimonuma, 16,1
reKTap Kynm HWUIMK Japaxt3opiapna, 2,9 rexrap
Oomika epiapaa HOKOHYHHI XoJaTiap aHUKIaH 1.

XyJaoca. TagkuKOT HaTHWXKallapura Kypa:

1. Kemumiran 9erapajap YW3WFHUHH  OenrH-

Jam  MakcaguJa YHHHT KOCMO CypaTiaphHU
JIaBJaT KOOpAMHATAIAP TU3UMHUTA OOFNIaraH XoJjjaa
NEKTPOH JacTyp &€plaMupa TyMmMaH derapajiapu

1:10 000 wmacmrabmaru, 1axapiapaa  1:2000
MacmTabmarun  KEeATHPWITaH  OpTo(OTOILIaHTa
TYITypUITA]IH;

2. Mabmypuil Xynyaui OMpiMKIap derapana-
PUHUHT  TacAWKJIAHTaH dYerapa  YH3UFUHUHT
TaBcu(H Tororpaduk xapurara E3mIaam.

[Maxap Tal€prapinvk HIIapu Kapa€HUIA

Kamkanapé Buiostu MyOopak TyMaHHIAru ep
XUCO00TH, MaBXyn (epmep XyKaJUKIapu Ba ep
sramapu, epraH ¢oiiganaHyBumiIap, ymnapra ep
yuacTKaJlapuHH  OMPUKTUPWIHMIIN — TYFpUCHIArd
MabIyMOTIap, epra Oyirad XyKyKHH TaCAUKJIOBYH
XyAOKaTiap, Kaprorpaduk Ba KOCMUK MaTepual-
J1ap, XYKaJIMKIApapo €p Ty3UIl JIOHUXa MaTepuall-
mapy, HyKiIamMamaH YTKa3uil OYHWYa OJNIUHTH
OaxapuiraH apxuB MaTepHaulapuuaH Qoigana-
HWITaH Xonja, TymMaH Ep pecypcmapu Ba gapnar
KajmacTpu OVJIMMH MyTaxaccuciiapu OwiiaH Oup-
ranvkaa skagBaiap Oyinda MabIyMOTIap Tanep-
JIAaHJIU Ba MaBXya GepMep XY KaauKiIapu Ba OoIIka
KUIIJIOK XYXalIUK KOPXOHAJIAPUHUHI €p MaiJI0H-
Japu  Yerapajapu  CyFOpWIaural eprapra
1:10 000 macmtabmaru oprodororanaan ¢oiiaa-
JaHTaH XOJJa SHCWIAHTaH pakamid KHIILUIOK
XYKaJIUK Xapurajgapra TYyIIUPHIIH.
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TYPU3ZMHHU KAPTOTPA®UK TATKWK KUJIHUIIJIA 3AMOHABUM T'AT
TEXHOJIOTUAJAPUHUHI AXAMUATH

I'yamyponos @.3.
CamapkaH]I TaBJIaT apXUTeKTypa-Kypwinil HHCTHTYTH. Camapkau, Y30eKHUCTOH.

AnHoTauusi. B pmaHHOW cTaThe paccMaTpuBaeTcs WCHONBb30BaHUE coBpeMeHHBIX [MC TexHONOTHA B
KapTorpauIeckux HCCICHOBAaHMAX TypH3Ma. A TakkKe, MPEIOCTaBIIeT HHOOPMALMIO O POJM M BaXKHOCTH
WJUTIOCTPATUBHBIX TPa(UUECKHUX IIPOTrPaMM B pa3pabOTKe TYPUCTHUECKHUX KapT.

KoaroueBasi coBa. 'MC, snextpoHHast Kapra, JiereH/a, JaHamadT, NpupoaHblil Janamadt, nHPpacTpyKTypa,
MYJIBTUMEANNHHbIE TEXHOJIOTHH, BEKTOp, PacTp, IM3aliH, WIUIIOCTpaTHBHas rpaduka, rpaduueckuil penakTop,
00BEKT, MPOEKLMS, CTAHAAPT NAIUTPA, TTOJIUTpadUUECKOe U3JaHuE.

Annotation. This article explores the use of modern GIS technologies in cartographic studies of tourism. It also
provides information on the role and importance of illustrative graphics programs in the development of tourism

cards.

Keywords. GIS, electronic card, legend, landscape, natural landscape, infrastructure, multimedia technology,
aesthetics, vector, raster, excursion, design, recreation, illustrative graphics, graphic editor, object, projection,

standard palette, polygraphic edition.

Kupum. ['e0ax0opoT TH3MMIapHH KYyIUIam
CaB/lo, KyuMmac MyJNK O030pH, MIaXapco3lHK Ba
apxXUTeKTypa OOIIKapyBHIa, KUIIJIOK XYyKaJIUK Ba
Oomka coxamapnaa Kynm kenMmokna. CYHITH BakT-
JapAa TYpUCTHK Kaprorpadusga XaMm TYpU3MHH
ax0opoT OwWiaH TabMUHIANI YYyH 3aMOHABUI
TEeXHOJOTHsIIapaaH (oiimasaHuIl KeHT KyJUTaHWII-
MOKJa.

KommbioTep TeXHOIOTHSIIApU TapaKKUETHHHHT
3aMOHaBUH Aapakacu rpaduk Myxappupiap, reo-
ax0OpOT TU3UMIIAPU Ba MYJIBTUMEIHS TEXHOJO-
rusiapu €paMuia TYPUCTHK KapTorpaduk acap-
nappaH ¢oWmamaHuI, Y3rapTHUPUII Ba TE3KOP
XyJoca YMKapHIl HIMKOHUHH O€pPMOK/IA.

Acocuii Kucm. TypucTuk MaB3yiau KapTorpa-
¢uk acapnapau cudaTiv dapakana SPaTHIMLIA
aHbaHaBMH KapTara OJIMII NPUHOMIUIAPH Ba
KOMIIbIOTep raphuKacu Iu3aiiHU TypJIMd BOCHTA-
Japy UMKOHHSTIIapUTa acocjaaHa/Iu.

Xo3upAa  JacTyp  TabMUHOTH  Oo3opuia
WITIOCTPATUB TpadrKa MaKeTHUHUHT UKKU TYPYXH
TaKJIUM 3THITaH:

e BekTop rpadukacu pactypiapu (Corel
Draw, Adobe Illustrator, Macromedia FreeHand);

e  ax0Oopot OuiaH MIIIalurad pactp rpadpu-
kacu myxappupiap (Adobe PhotoShop, Corel
Photo-Paint).

VTKa3uiraH TaAKMKOTIAD HATIKACH IIyHH
KYpCcaTIuKHU, BEKTOp Tpaduka AacTypiapu KapTo-
rpa¢puk TacBupnap OwnaH mwHdp OOCKHUYMIAH
TOPTUO, ANEKTPOH €KW KOFO3 BapHAHTIATH TaHEp
HIaKJIY OMJIaH WIJIall UMKOHUHH Oepaju.

I'padux MyxappupiapHUHI HKKUHYH TYPYyXH
MaH3apaiu JaHqmadT GoTopean TacBUpIapH, TYy-
pU3M Ba S3KCKYpCHs, TYPUCTHK WH(paTy3uIMa
O00BEKTNIapy XaKuIard MabIyMOTIApHH KaiTa
UIIJIAII Ba aKC STTUPHILIA TABCUS STUIAAH.

Typuctuk Kaprorpaduk acapyiap spaTuiiga

($yHKIMOHAT UMKOHHATIApH OYylinda dapkiaHaIu-
raH BEKTOp I'padMKACHHUHT TYPIU AACTypiapuHH
Kymmam MyMmkuH. Macanan, FreeHand BexTop
MYXappHUpH.

FreeHand BexTop MyXappupu-toKopH cupaTiu
WIIFOCTPATUB rpad)uka UINM yIyH YHHBEpcaj rpa-
¢uk myxappupaup. Kaprorpaduk wmurab gwmka-
puIia gactyp Kaprorpaduk acapiapHH KHXO03-
Jam y4yyH KymnaHwinand. [lakeTHuUHr y3ura xoc
XYCYCHSITH INYHAAKH, Y KYI Bapakid AW3aiH Ba
KyJla KaTTa XaXMIIU WLTIoCTpanysuiap Ouiiad Wii-
nail ojaay, Wupuk dopmarim Kaprorpapuk acap-
JapHU SPaTHII Ba >KUXO3JAIIa MYyXHUM axaMmusiT
kacO Kwragu. TypucTHK Kaptorpadus yayH ymoy
jJactypaaH QoiianaHumga KyWuaard OMUILIap:
Kaprorpadusaa KyUIlaHWIAAWraH Oenruinap y4yH
MapTIA HM30XJIap KyTyOXOHacH MaBxkyjn OYmuo,
maxcuil Oaguuii 6enruiap sSpaTUIl HMKOHUTA 3ra;
TYPUCTUK MaB3yJiH KapTorpaduk acapiapHu 0Oe3a-
TUII Y9yH acOo0iap MaxXMyacu MaBxXya Oymuo,
pactp rpaduka dopmariapuga (GorocypaTiapHU
kuputuil uMkoHura sra PANTON (kaprorpaduk
MaxcyJomiapia KyJUIaHWIaJAUTaH eBpoIa paHriap
CTaHJApTH) paHriap KyTyOXOHAcH KYJUTaHUIJIAIH.

Macromedia FreeHand mnakernna kapramapHu
KUXo3namga Kydujaaruiaap Kym  KyJJIaHAJIa u:
TypJin BEKTOp Ba pactp ¢opmariapia ¢aitmiap
UMIIOPTH Ba JKCIOPTH; OOBEKTIAp OWiaH MaH-
THKUA MyHoca0OaTmap (0OBEKTIAap KeCHIITaH
BUJIOSITIIApHU OYnui, OUp 00BbEKTIaH OOIIKACHHU
KUPKUO oyni, oObeKTiIapHu Oynaxmam Ba Oomi-
Ka.); rpaduK >JIeMeHTap QurypaiapHu YUAPHII
(HyKTa, 4YM3UK, MOJMIOH) Ba WIapTminM Oenruiap
ApaTUIl y4YyH YJNapHU TYypyXJIAIITUPUIIL, YH3HUKIU
oObekTap OwiaH, my KymiazaH, (urypaimm
YM3UKJIAp sApaTHml OwiaH OofyiuK Basudanap;
KapTrorpad TOMOHHIAH aHWKJIAHaJUraH CTaHAAPT
nmajguTpa €KU paHriap MaKMyacHmaH ¢oimaaaHuo
paHr OwiaH >KHMXO371all;, TAaCBUPHUHI ajloXHIa
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KaTiamjapu OWJIaH WILIAII, ¥3apo TYpyX, 0O0Bek-
TIApUHU aJIMaIlTHPUII, Karra (opMaTiu Kap-
TorpadMK acapHH HaIlp KUJIMIIM Y4yH OHp HeuTa
CTaH/apT BapakiIapra aXpaTHILL.

FreeHand BexTop Myxappupu OmiaH wHILIa-
rafjia, YHUHT KaMUYWINKIAPH: OJMHTaH (CKaHep-
naHrad KU BEKTOP) TaCBUP MPOCKIMACUHH Y3rap-
THUPHII WUMKOHCH3IIUTH, BEKTOP TACBUPHUHT Aallo-
XU/1a KaTIaMJIapiHA YMYMIIAIITHPHII, KapTanap/ia
aKC OTTUPWITaH OOBEKTIapra OOFIMK TYypH3M
TapakKUETH pecypciapyd Ba MIapTiapy Xakuja
3apyp MabJIyMOTHHHI WVKJIWTM Ba HaTWkaaa
TYpU3M Ba TYpUCTUK WH(paTy3WiIMa OOBEKTIaph
TaxJIMIH, MaKCaAJIapy, KUIUPYBUHUHT HYKIUTHHA
YHYTMAacCIIK 3apyp.

Typusm Makcauiapu yayH kapTorpadusga Bek-
TOp MyXappupiapAaH smac, Oanku reouHdop-
MaIlMOH TeXHONOTWsUIapAaH (oiimamaaum Oy
KaMYWIAKIApHA OapTapad KAIUIITN MyMKAH.

IOxopuna cana® yTuiaraH MMKOHHAT Ba KaM-
YUJIMKJIAPHU XEcoOra onraH xojja, ymoy aacTyp
MaxCyJOTH HAIlp OPUTHHAIWHU  IKUXO3Jall
O0ocknunaa Kaprorpaduk KOMITBIOTEp rpaduKacH
MacajacuHu cudaTiv Ba camapalid XaJl KWIHIIA,
WUTIOCTpanys OWIaH Hamprada WIUIAlml —Ba
nonurpaduK Hampra KapTalapHH Taiépramiga
(doliganaHuIl TaBCHs ITUITAIH.

I'ATHuHT acocuii Bazudacu ajoxXujaa ammapar-
MacTyp Maxkmyacu cudaruga KOOPAWHAIMOH
MabIyMOTJIAPHU TyIUlall, KalTa MILIAll, akc
STTUPHII Ba TApKATHIIHM, 3JIEKTPOH KapTajap,
aTaciap Ba Oomka KapTorpaduk acapiapHU
spaTyIl Ba GoWJaaHUIITHN TabMuHIaiau[ 1,2, 3].

TypusMm y4yH reoax00poT TH3MMIIAPH-TYPH3M
Ba TYpUCTHK HH(ppaTy3uiaMa OOBEKTIApH XaKHIa
MabJIyMOTHH aHUKJAI, TYPUCTHK-PEKPEArioH
MOTEHIMAIHU 0axoJall, TYPUCTHK MapIpyTiIapHHu
unpiad YMKAII Ba OOMIKA WIUIAD MaKMyacHHH
TabpMuHNa Makcaauaa AT nactypinapunu cama-
panu KyJuiail coXacuup.

Typu3Mm Makcauylapy Y4yH Kaprara oOJIMIIIa
I'AT-texHonmorusimapHu Kysiam KyHuzarwiapHy
TabMUHJIANIN:

v\ pakamiii KapTajap Ba MablIyMoTiap Oa3a-
CH acocHJa MaB3ylld KapTara OJIMIIHH PUBOXK-
JMAHTHPUI, HATWXKANa KapTa TY3WIl WIUIAPUHU
ABTOMATNAIITHPUINIHUHAT  IOKOPH  JIapakacura
SPHILIKIIL,

v\ MUHTAaKaHW TYPUCTHK-DEKPEAIMOH pPeCyp-
clIapH Ba TYPUCTUK MH(Ppary3mimMa o0beKTIapuHHI
KapTorpaduK TabMHUHIANIA 3aMOHABUN XOJATHH
aKC OTTUPHUPHUIN Ba TaXJIMJ KWINAIITa TH3UMIIN
EHIOIINII;

v’ ym0y MaB3yau Kaprorpaduk acapiapHu
spatuil Ba (olgamaHum xapaCHWHH OWpIai-
TUPHII WMKOHWUHH OepaJuraH TYpUCTHK KapTo-
rpadus uHTEp(PAOUTHTH Ba UHTEPAKTUBIIUTH;

v’ KapTorpaQuk, MaTHJIH, WUIFOCTPATHB, TO-
ByIIUITH ax00poT TypiapuHU Oupra oaud Oopwi,
3D mopaennapHu SpaTHII UIMKOHHSTH.

TypusmHH KapTorpaduK TagKUK KWW
3aMOHABUIl THC TEXHOJOTHSJIAPUHHMHI axXaMUSATH
XKyna karta. Macanan, ArcView gactypu.

ArcView mactypu aTpo)-MyXHTHH YpraHHIITa,
MallMHATAMITUPWITraH TrpaduKa pPHUBOKIAHUILY,
MabJIyMOTIAPHM TYIUIAl Ba KOMIBIOTEp TaxJIU-
JMHU YTKa3WIl, aBTOMATIAIITaH MOJEIIaIITHPHIL
Ba KapTara OJHMIIra KapaTwiraH. ArcView xymy-
Uil OMpJIHMKra sra HCTAITaH MablIyMOT OWIIaH
unuaiiau [4]. Ymoy tusum épaamua BapuaHTaa
Oepunran oObekTinapra OOFNHK jKaJBajl, MaTH Ba
0omIKa TypAard MabllyMOTJIap OWiaH OMpraiukaa
KYJIJIAaHWITaH TyPUCTUK MaB3yJIM HUCTaJraH Kapra-
HUHT 3JICKTPOH IAKIWHH OJUII MyMKHH.

Tamky MomymapHH sSpaThIl OpKamu ArcView
Basu(alapuHA KEHTaWTHUpUIN MYMKHH: Spatial
Analyst (Tpun-mMaB3ylapHd Y3rapTHPHIL, pacTp
KYpUHULINAArY XyAyUlap, MalloH 103aCUHU HYK-
Tajap OwWwiaH fpaTHil, KWDINK OypdYakiIapwHA
aHUKJIANI, EPUTHIN KOPOHFHJIATHIN TOMOHJIAPH,
KYIIHUYWIAK ~ TaXJIMiW, CTaHAapT QopMaTiu
axOopotnapan mMmopt Kwnuir), Network Analyst
(reorpaduk TYp, reokoyIall, KEHT KIACTep Tax-
JIWJ1, OKMM WYHAJIMUIIXA Ba YHUHI Y3apO TabCUPUHU
MOJICJUIAIITUPHLI, PECypCllapHU KaiTaaaH TaKCHM-
Jam Xakugard MabiyMoTra kupuim), Street Map
(kyyanmap Ba TeOKOAJIAHTaH MaH3WUIap Oyiinya
MabIymMoTinap Oasacu OwiaH wunwiamr), Dialig
Designer (AVENUE tumm ¢oiigananyBuniapu
yayH), Arc Press (rpaduk daitmurap gactyp KeH-
raiitMacu, npodeccroHan KapTorpaguk MaxcyyoT
HAIlIpU YYyH XYJIOCAaHHU TE3JIAIITUPUII Ba UMKOHH-
arnapHu keHradtupum), 3-D Analyst (x03a mab-
JTyMOTJIapH TaxJIMIN Ba Ky3aTyBu) [4].

Iy Tap3na, ArcView reoax00poT TU3UMHU JTUK-
KaTHU JKamJjall, TH3UMJAll, TYPHU3M, TYPHUCTHK
pecypciap Xakuaa MablyMOTHH yMYMIIAIITHPHIIL,
TYPUCTUK-3KCKYPCHOH (aoNHAT KapaéHUHU MO-
JEeJUTAITHPULI Ba MUHTaKa a Typu3M (haoausITHHHI
Ba PHUBOXJIAHWIIM KOHYHHMATIAPHUHU aHUKJIALI
VMKOHHMHH Oepajin.

TypusmHn KaprorpaduK TagKUK KWINAIIIA
kymnanwnaguran AT pactypnapunan siHa Oupu
Maplnfo mactypumup.

MaplInfo Typnmu maB3ynu KapTajapHU SPaTHIL,
OolIKapuIl Ba TaxJIWJ KWIMIIAA KyJUIaHWIaIH,
ynapaa ompnuii [IK ¢oiinananyBuncu HyKTam Ha-
3apuiaH MabiIyMoTiaap Oa3acuia MaBXya MaTte-
puajulapHu Oaxonami, Tax)Il KWINII Ba KaiTta
WAl HaTWKajdapu Kaix oSTuinagd. YHUHT
UMKOHUSTIAPU KyJa KEHT, Y3WMHUHT acocuja
Hadakat kaprorpaduk acapmnap, 6anku MapBasic
Maxcyc JacTyp THIM Tydaidnum Ma3MyHaH
HYHANTHPWITAH T€0ax00pOT TU3UMIIAPHH SIPATHII
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UMKOHHHM Oepanu. YHuHr épaamuaa Visual Basic
C™ MyxuTuaa sSpaTUITaH MOIYJIApHH JacTypra
ynam, HHTepQeiCHW KYMIWII, MabIyMOT THU3H-
MUHHM HIUTA0 YUKWII, OOIIKa JacTypiap OwiiaH
MyHOcabaT ypHaTuII, sIbHU AKyHUH (oiina-
JaHYBYM T€0axOOpOT TH3MMHHH TYIUK SPATHII
UMKOHH MaBxys [4].

Maplnfo gactypuna pactp Ba BekTop hopmat-
nmapaan doigamaHum; ax0opoT 6a3acwHU OOIIKa-
pHUII y4yyH KEHI MMKOHHMATIAp (capanail, TaHiad
onmuil, oOBeKTIapHU OupmamTupumr Ba  0.);
tanabnapuu ty3um (QBE ommuit tamabmapu, SQL
TinugaH  QolianaHuITaH Mypakkad Tanmaoiap,
CTaTUCTHK Tajabyap), OouutaHFrud QopMaTHH
yaraprtupmait, dBase, ASCII, WKS, XLS ¢opmart-
JapraH (OWmaNaHMII; PacTp TACBUpPIAP TaXJ NI
KWJIMII MMKOHUATHU; KapTajJlapHU TaxpHupJiall Ba
MAKUTAHTHPHII  JKapaHUHH  COANAIalITUPHIN
Ha3apJaa TyTWiIraH. TW3uMmaa KapTaJapHH TY3HII-
Jla, IIyHUTJEK LIaXCUA NPOEKLMSUIApHU SIPaTHII
MMKOHWHHM OepaJiraH Kyruiad IpoeKuusuiapra ara.
bynman Tamkapu, OuWp OOBEeKTHH OOIIKacwra
6OFHOB‘-II/I, YU3UKJIM Ba TOHAJI O6’beKTJ'IapHI/I TCKUC-
JIOBUH, OOBCKTNIApHM WHTepdaon yciayona, Je-
TeH/a, CTaHAapT orepanusiap Onnan Oupraiukaa,
TamKy axo0poT Oazanmapunan doimananu GyHK-
musiiapu Maexkyn[4]. Maplnfo ax6opoT mnannam-
TUPHII KyJUIaHAJUTaH KYIiad TapMoKJiap axoopoT
0o30pnapuaa TaBcusl KHJIMHTaH.

Yuly nactyp MaxcysioTiapuia 3JIeKTPOH Kap-
Tajmap OWIaH WILIANIIAa KyWHJIard HWMKOHHSITIIAP
103ara KeJaJu:

v/ axOOpOTHM YpraHwill, sSHIHJIAII Ba Yy3rap-
TUPHUIIL, TYpiH TalablapHU MIAKIUTAHTHPUII Ba
3apyp MabJIyMOTJIAPHH OJIMII, KapTorpaduk acap-
nap Ba axOopot Oazamapu acocuja OOIIKa TypwHC-
TUK MAaB3yJH SHTH KapTalapHd WODIa0 YHKHII
UMKOHWHH OepaiuraH HHTep(aOIUTUK;

v' wmacmrab ymuamuaad GoiiganaHuii, kapra
OWNaH WOUIAIHA EHTWDIAITHPHO, YyMyMTIeor-
papuk Ba Ma3sMyH MOXHSTHH Y3rapTHPHIITa
UMKOH OepaJuraH ajJoxuaa MaB3yJapHH KUPUTHUII
€KW YmKapum (MaB3yjap SKpaHJa TacBHpJIAHAIH
€KM TaCBUpJIAaHMAWIN);

v/ MOHHMTOpJa KapTra TacCBHPUHM KaTTallall-
TUPHUII EKM KHYPAHTUPHUII MMKOHWHH OepaauraH
aBTOMATHK MacITalialr;

v\ TaHJIOB UMKOHMSTH, PAHIIH Bapak, YH3HK,
TaxpupJianl Ba Kaprorpaduk TacBup yciyOnapuHu
amanra omwupum (O6enru, apeas, XapakaTiaru
YU3HUKIAp, KapTorpamma Ba 0.), Oamumii Oenru-
JapHU spaTHIl Tydaiim Kaprorpaguk MaxcyioT
OpHI'HHAJI TU3aHIHU SPATHIL,

v\ TaxJuI Ba MOJE/UIAIITHPHIL, IOy KymJja-
JlaH, 3apyp MabIyMOT, TypH3M Ba TYPUCTHK
uHQpaTy3uIMa OOBEKTIApUHH aJOXHIa ME30HIap
Oyitmua MabaymoTiap Oa3acwmaH W3Jall, aTpH-

OyTHB MabJIyMOTJIap/a KOWHM aHUKJIAIl Ba aKCHH-
ya, ONTHMaj WYHAIWIIHKA TaHjail, peibed
MOJENIMHY ApaTUIl Ba KalTa WIIam, OanaHIUINK
MHTEPIOJIALMSICH, KYpUHHII KYPUHMACIHK
XyIyIuHU aHUKJIAII,

v\ caiiéxiap, TypusM Ba peKpeamnuoH (Hao-
TUST TAIIKWIOTYMIAPUHUHT Typda TajgalbiapuHu
KOHAMPHUII YIyH TYPIH YEeKCH3 MabIyMOTIaplIaH
¢doifmamaHnl HATWXKAcHAAa KEHT WMKOHHUSITIIAp
APaTHUILL;

v/ KOMIIOHOBKAaHM JIOWHMXAlall, KapTra-Kup-
KAMJIap, JIETEHJAIApHU TaxpHpiaml Ba IKOW-
JAITHPHIL, MAcIITald TaHJIAIl, HOMHHM OeIrHiallLl,
paMKa WYKH TOMOHHMHH >KHXO3JIAlll, paMKa TallKu
TOMOHHWHHU JKUXO03JIaIll Ba OOIIKanap;

v’ ymymreorpa@uk Ba MasMyH MOXHSATH
Ounan Moc macmtadbna OyTyH KapTaHu KU YHHHT
anoxuaa KHCMJIADUHHM, pacTp TacBUpJIApHHU,
MaTHJIapHH, aTPUOYTHUB JKaJBAILIAPHU YOI STHIIL.

Typusm Makcaiapu y4yH reoax0opoT TH3UMH

¢daonuaATHHUHT  3apypuil  mapta  axOoporim
MabJIyMOTIap 0a3aCHHUHT MaBXyIITUTHIUp. Mab-
JyMoTIap  ax0opoT  0a3aCHMHHUHI  TYJIMKIUTH

napaxacu ['ATna spatunran y €ku Oy noinxanan
¢oiinanaHuIra KaTTa TAahCUp KypcaTaiy.

Typusm Makcaayiapu y4uyH MUHTaKaBUU TU3UM-
JM KapTara oJMIIga MabIyMoTIap 6a3acH JeraHaa
MHUHTaKaZa TypU3M TapakKUETH MIapTiapu Ba
pecypciapu  xakuza TapTHONM — MabiIyMoTiap
MakKMyacH, pakaMJld [Iakijia Oepuirad Typu3M Ba
TYpUCTUK HWH(ppaTy3wiMa OOBEKTIApH XaKHIard
MabJIyMOTJIAPHU Ha3apAa TyTaMus3.

Xyaoca. TypusMm Makcamiapd y4yH MHH-
TaKaBUi TH3UMIIM KapTara OJIMIIJIa MabIyMOTIap
0a3acu Kyiuaaru axoopoTra sra OYIIHIIH JI03UM:

v\ TYpH3MHH HCTHKOOJIard Kaprara OJIHIII
WIITapUHA Oa)KapHIa KapTa Ma3MyH MOXUSITUHH
TAIIKWI KWJIAJAUTraH BEKTOp €KM pacTp IIaKJIgaru
Kaprorpadusi ~ pecypciapu Ba  Kaprorpaduk
acapnap, MyaisiH XyayJ €Ki YHHHT KACMJIApUHHUHT
pakamiu TomorpadMK Ba TYPUCTHUK KapTallapw,
HUpUK Ba ¥ypra Macmrtadblaru axojid sIiaml
NYHKTJIApH Ba XyIyJiap TUIaHJIapu;

v\ Kapraga €KM IUIaHAa MyaisH oObeKTra
OofnaHran XyIyAuid MabiayMOTJIap Ba aTpuOyTHB
MabiIyMoTIap 0a3acMHM  TAlIKWJ  JTaJHWraf
CEMaHTHK ax0opoTra Typu3M Ba TYpPHUCTHK
WHpaTy3uIMa OOBEKTIApH XaKUJard KaJlBaJlIH
MabIyMOTIIap, 00BEKT YUyH 3apypuit
MabIyMOTJIapra 3ca YHHHT TypH, IIAKIU, HOMH,
MaH3WIM, TeneoH pakamu Kupagu. OOBEKT
rypyxjapura Kypa KylmmuM4a MabiIyMOT YJIapHHHT
Xap OMpH ydyH XOC OyiraH MIakiara sra OYIHIIH
Kepak. MacanaH, TYpUCTHK Mapuipymiap Y4yH
KyIumya MabIyMOTIa TypHU3M TYpH,
MYPaKKaOJIMK KaTeropuscH €K JapakacH, caéxaT
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KyHJIap{, MapIpyTiap, SKCKYpCHOH OOBEKTIap
KHpaJy;

V' *bpm, *jpeg pactp (opmaTaapaa Typu3M
Ba TYPUCTHK HH(paTy3uaMa oObeKTaapu rpaduk
TacBUpH,  Tabumii  JmaHmmadTIapH, — My3ed
AKCITO3HMIFSUIAPH Ba OOIIKaIap;

V' 00BEKTIAPHHUHT TPaUK TACBUPHIa XABOJA
KWIMHTaH MamXyp TYPUCTHK-3KCKYPCHOH Ba

TYPUCTHK  CaHOAT  OOBEKTIApPH,  TYPHUCTHK
MapIpyTiap Tabpupu Oepwiran MaTH
¢dparmMeHTIApY;

v' TypHUCTHK MapuIpyTiap

EATrOpIUKIAPUHUHT BHUJIEO TACBUPJIAPH Ba OBO3JIH
TaBCU(IapuHU ¥3 HWYAra ONTaH MYJbTUMEIHS
3IIEMEHTIIApPH.

Nmna reorpaduk axO0opoT THU3UM TYIIYHYACH,
UIYHUHTJIEK YHUHT KOMIIOHEHTJIADUHU  KYpuO
yuKkauK. KapramapHu sipatum  Ba reorpaduk
TaxJIWI KWW OMpop-Oup SHTWIMK 3Mac. bupok
reonH(opMalon TEXHOJIOTHSTIAP 3aMOH

Tajmabmapura  JkaBoO  OepyBUM  MyaMmMmoJjap
TaxJWIura Ba Typid Macajajap edumura OyiaraH
SIHTH, CaMapajy Ba Kyjiaid EHJOUIYBAUD.

Byrynuru QaH, TexHHMKa Ba  TEXHOJOTHS
PUBOXKIIAHTaH JaBpAa WIMHH TagKUKOTIApIa
I'ATHuHT KymmaHummmm HadakaT WITHIHT TE3KOP
Oaxapunuiuiura,  OamkuM  yHHHT  cudarmin
OaxapuIIMIINTa KaTTa 3aMUH sIpaTaIy.
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NPUMEHEHUE T'EOMH®OPMAIIMOHHHON TEXHOJIOTUH U «BIG DATA» B
Ir'maPOreOJornmu

Jlzxymanos K.X.!, U6parumos JT.2, IOcynos P.AG
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mpogeccop TamrkeHTCKOTO yHHBEpCHTETa WH(POPMAIMOHHBIX TEXHOJNOTHH mM. Myxammanma Aun-Xopasmu,
3aB.kadeapoit «kKoMmbroTepHbie cucTeMbl», TalikeHT, Y30eKUCTaH.
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noktopanT PhD CamapkaHICKOro rocyaapCTBEHHOTO apXHUTEKTYPHO-CTPOUTEIBHOTO HHCTHTYyTAa UM. MHP30

VYayroeka, nokropant. Camapkana, Y30eKucTaH.
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CTapIru MpenogaBaTeib TamxkeHTCKOT0 YHUBEPCUTECTA I/IH(l)OpMaI_[I/IOHHBIX TCXHOJIOTMH HM. MyxaMMaz[a Aun-

Xopasmu, TamkeHT, Y30ekucraH.

AHHoTanus. B craThe nM3maraeTcsd BO3MOXHOCTH HCIIOJIB30BAaHHSI COBPEMEHHBIX CPEJICTB paboThl ¢ OONBIIMMU

oObeMaMu JaHHBIX, NpuMeHeHne Big Data ¢ mupokuMm pasHooOpasueM HX CTPYKTYp, FeOMH()OPMalMOHHHOTO
MO/ICTIMPOBaHUs re0(UIIbTPALIMN U aBTOMaTH3MPOBAHHOI'O M3MEPEHHs YPOBHS MOJ3EMHBIX BOJ MPUMEHHUTEIBHO K
3a/1a4aM MCCIE€JOBaHUI TUIPOre0IOTHYeCKOr0 MOHUTOPHHTA.

Karouenbie cioBa: bospmme jgaHHble, reonH(opManMoHHOE o0ecreueHne, MOHUTOPUHT II0J3EMHOM
rugpocepsl, ycTpoiicTBa aBTOMaTH3UPOBAHHOTO 3aMepa, MaTeMaTHIecKas MOJIENb, THIPOTe0I0THUECKHHI TpoIiecc.

BBenenue. COo0p, XpaHeHUE Pa3INIHBIX CTPYK-
TYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JTAHHBIX
MOJI3eMHOM THApocdepsl caMu 1o cebe He SIBIS-
IOTCSI HAyYHOH HOBHU3HOM, 3TO CHCTEMHBIU Mepe-
XOJT K COCTaBJICHHIO II€I0OYEK, OCHOBAaHHBLIX Ha
3HAHUSAX -pa3BUTHE TEXHOJOTHH, BBISBICHUE
0COOEHHOCTEH UCITOIL30BAHMUS, AHAIIN3 U KAYECTBO
WHTEpHpeTanus JIaHHbX. KoMmOuwHanwmsi u3mepe-
HUW PEXUMHBIX IapaMEeTpPOB IMOJA3EMHOM TUAPO-
cepbl U ONTHMH3ANKUSA MOHUTOPHHTA B IPOIIECCE
CKOIUICHUsI OOJIBIIUX JAaHHBIX, a TaKXKe TeHepaIus
VIIPABJICHUYECKUX PEMICHUN CO37al0T BO3MOXKHEIE
aJbTEPHATUBBl PA3BUTHSA CUTYyalWH, YTO TaKKe
TpeOyer mpumeHeHus BigData u mporpamMMHBIX
CHCTEM TIOIJICPKKHU TPUHATHS PEIICHHMN.

MHOXECTBO THAPOPSIKUMHBIX HAOJI0IATEIb-
HBIX MTYHKTOB, 3HAYUTEIBHBIA 00hEM 3aMEpPSIEMbIX
1 00pabaThIBaeMBIX JTaHHBIX, BPEMEHHAS U COJEP-
KarellbHasi BapUaTUBHOCTh BBIJICJICHUS CYIIIECT-

BEHHBIX JaHHBIX IapaMeTpOB IOA3EMHOW T'HI-
pocdepsl, ObICTpble U3MEHEHHS THAPOTE0I0THYeC-
KHX YCJOBHUH, BIMSHUAE AaMIUIUTYAbl KOJeOaHUs
YpOBHEH W MHHEpaJu3allMd MOA3E€MHBIX BOJ B
pearbHOM BPEMEHH, TPEOYIOT MPOCTPAHCTBEHHOTO
aHamm3a MHOTOMEPHBIX MAaCCHBOB JIaHHBIX, a
TaKXe ITOBBILIAIOT HEONPEACIICHHOCTh MPUHATHUS
peuienuii [1, 2].

AKTyaJabHOCTh. Mcronb30BaHnEe KOMITHIOTED-
HBIX TEXHOJOTUH B IpoLecce THUAPOPEKUMHBIX
UCCIIEIOBAaHUN OOYCIIOBHJIO PE3KHH CKa4OK Kak
KOJINYECTBA TUPOTEONIOTUIECKON TPOYKIINH, TaK
U ee KadecTBa. Ero MOXKHO OIpeNeNuTh Tpems
MOJIOKECHUSIMHU:  OTIEPATUBHOCTh, HATJSIIHOCTh H
00BEKTHBHOCT. [ HIPOpPEKUMHBIE JaHHBIE B pe-
KHMMeE peabHOr0 BPEMEHH, -3TO HHPOPMAIMOHHAS
0a3a MaTeMaTHYECKHX MOAEICH KPYMHBIX THIpPO-
T'COJIOTHYECKUX OOBEKTOB, MO3BOJIAIOLINX OIepa-
TUBHO ONIPEAEIATh UX COCTOSHUE, el 3aBUCUT OT
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CTETICHN aBTOMATH3AIMH 3aMEPOB CHEIHDUISCKUX
mapaMeTpoB mojazeMHoi ruapochepsl. Big Data
paccraBiseT Bce MO CBOMM MeCTaM M IIOMOTaeT
aHAJIM3UPOBATh OTPOMHOE KOJHMYECTBO JAHHBIX,
HaIlpuMep: CO3MaHusA TeoMH(DOPMAITMOHHOW Oa3bl
JMAHHBIX HAa OCHOBE HMCXOIHOW THIPOTEOJIOTHYEC-
KOH WH(pOpMaIiH, BOIIPOCH BHEJAPEHUS YCTPONUCTB
aBTOMATH3WPOBAHHOTO W3MEPEHHS YPOBHA U
TEMIEPaTypsl TOA3EMHBIX BOJ, MOJEIHPOBAHUS
THPOTEOJIOTHYECKUX MPOIIECCOB C YYETOM TEPPH-
TOPUANBHO TIPUBSA3aHHBIX THUIPOTCOJIOTHICCKIX
YCIIOBHH, MPOCTPAHCTBEHHOTO aHaIN3a pe3yibTa-
TOB, ONIEPATUBHOW BH3yalHM3alMu KapTorpaduyec-
KOH wmH(pOpManu U pa3pabOTKH PEKOMEHIANUN
JUTSL TIPUHATHS PEIIeHUH, CBA3aHHBIX C METOJ0JIO-
TUYECKUMH, OPTaHW3AlMOHHBIMH W HAyYHBIMA
3agavamu. [losToMy, Ha OcHOBe TexHojoruu Big
Data B wccrnemoBaHMM COCTOSHUH TOJI3EMHOM
ruapocepsl W PaIMOHAILHOTO HCIIONB30BaHUS
MOJ3EMHBIX BOJI, COCTaBJICHHE W HCIIOJIb30BaHUC
kapTorpaguyeckux 0a3 JaHHBIX, MOHUTOPHHT
ABTOMATHU3UPOBAHHOTO U3MEPEHUS YPOBHSI BOJBI, a
TAaKXXC COBCPHICHCTBOBAHHMEC MCETOAOB MaTCMaTu-
YEeCKOT0 MOJICIIMPOBAHUSL TPOLECCOB TeO(UIIbT-
palH SBISIOTCS aKMYaibHbIMU BOTIPOCAMH.

B naydHo-mccrnemoBarensckux paboTax I1abo-

patopun  «['coMH(MOPMAITMOHHON  TEXHOJIOTHUNY
I'ocynapctBennoro  mpeanpusitust — «MHcTUTyTE
I'MAPOMHI'EO»  coBmectHO ¢ Kadenpoit

«KommprotepHsix cuctem» TalIKeHTCKOTO YHHU-
BepcUTeTa MHPOPMALMOHHBIX TEXHOJOTHH JaBHO
CTPEMWJINCh K MaTEeMAaTUYECKH TOYHOMY MOHHUTO-
pUHTY: WMEHHO B WX HeIpax ObUIa co3/1aHa
KOHIENIMS MaTeMaTHYeCKOTO MOJEINPOBAHUS
THUIPOTEOJIOTHYECKAX TIPOIECCOB PETHOHAIBLHOTO
XapakTepa, OCHOBaHHas Ha mpuHIOUNax «Big
Datay, Teopuu reopuIbTpalii U TEOMUTPAIHN B
CJIOKHBIX THIPOT€0JIOMYECKUX YCIOBHX, YCOBEP-
IIIEHCTBOBaHBI METOJbI MHTETPALIMN MaTeMaTH4ec-
KOrO MOJIEIMPOBAHUS THIPOT€OJIOTHUECKUX IPO-
EeCCOB ¢ MH(OPMAIMOHHO-KOMMYHUKAITUOHHBIMH
TEeXHONOTHIMH [3, 5]. OTMETHM, YTO IPOBEAEH PSII
Hay4YHO-MCCIIEIOBAaTENbCKUX padoT mo uHpopma-
[IUOHHOMY OOECHEYEeHNI0 MOJAEIHPOBAHUS Te€0-
(UIBTPAlIMOHHBIX ~ TIPOLIECCOB  PETHOHANIBHBIX
TUAPOTEOJIOTHYECKHUX CHCTEM, HalpaBIEHHBIX Ha
COBEpIICHCTBOBAaHUE 3aMepa MapaMeTpoB IOJ-
3eMHOU Tuapocepbl HA OCHOBE aBTOMATHYECKHX
WU3MEPUTENBHBIX YCTPOICTB, MO3BOJISIOIINX OIepa-
TUBHO OMPEIENATh COCTOSIHHE THUIPOTEOIOTHYec-
KUX 00BEKTOB.

Ilenbro paGoTsl ABJAsIETCS MOBBILICHUE ONIEPaA-
TUBHOCTH T€HEpalVM albTEPHATUB Ul yIPABJICH-
YECKHX PEIICHUHA B YCIOBUSAX 00pabOTKH OONBIINX
MacCHBOB aBTOMAaTH3MPOBAHHBIX HW3MEPEHHUHA THII-
POpPeXUMHBIX JaHHBIX, a TaKXe [OBBIIICHHUE
000CHOBaHHOCTH 0a30BOTO IpHHIHIA 00paObOTKH

OoNBIINX TeOMH(GOPMAIMOHHBIX JaHHBIX  JUIS
YIIPaBJICHUECKUX PEIICHUH.

OObexTHBHBIE TpeOOBaHMS MO BBEICHUIO MO-
HUTOpPWHTa U 00pabdOTKE MHOXKECTBA MOKa3aTeleH
THAPOPEKHUMHBIX NAPaMETPOB MOA3EMHOIN TUAPO-
cthepsl (3HAUCHUS U3MEHEHHH a0CONIOTHBIX OTMeE-
TOK ¥ TITyOWH 3aleraHus IOA3EMHBIX BOJI, H3MEHE-
HUSI THIPOCTAaTUCTUYECKUX IIOKa3aTelel, u3MeHe-
HUSl aMIUIUTYAbBI, TEMIIEpaTypbl U KojeOaHHA
YpOBHA TOJ3EMHBIX BOJ H Jp.) MNPUBOIAT K
HEOOXOTUMOCTH  BBITIOJHEHHSI ~ MHOTOKPaTHBIX
uTepanuil, Ha KOTOPBIX BBIIOJIHAETCS aBTOMAaTU3U-
pOBaHHOE U3MEpPEHHE YPOBHS U TEMIIEPATYPHI, YTO
TpeOyeT M30BITOUHBIX BPEMEHHBIX 3aTpPaT, a TAKKe
BCTYHaeT B MPOTHBOPEYHE C HEOOXOIUMOCTHIO
OINEPAaTUBHON HOAJEPKKH YIPABICHYECKUX pelle-
HUW B IIpolLleccE€ YIPaBICHUS MOHUTOPHUHIOBOU
JESITEIbHOCTHIO THAPOPEKUMHBIX CTALMH.

Hayunoii 3agaueii aBasieTcs pazpaboTka Mme-
TOJa U aIrOpUTMa MONACPKKUA INPUHATUSL peElle-
HUM, O00ECIECUUBAIONIMX BBEJICHHE MOHUTOPHHIA
NO3eMHOM ruapochepsl U ONpeaesieHHe 3aKOHHO-
MEPHOCTEU B THIPOPEKUMHBIX JaHHBIX C BO3MOX-
HOCTBIO WHTEPBAJLHOTO 3a/laHUs MapaMeTpoB, a
TaKk)Ke BKHEHIIHX OJIOKOB 00paOOTKH MHOXKECTB
Y POLIECCUM, COCTABJIEHHBIX U3 THAPOreOIornyec-
KHX 00JBIIKX NaHHBIX «Big Datay.

Wpes 3akmroyaeTcss B TOM, 4TOOBI 00€CIEUUTH
KOMIIbIOTEpY OoJiblIoil  00beM JaHHBIX, T.€.
00pabOTKK HEOMpENeIEHHO CTPYKTYPHPOBaHHBIX
JaHHBIX, MPEKAC BCCro, CUCTEMaMH YIPaBJICHHUA
0asaMy JaHHBIX, COOpAaHHBIX B pa3HbIE MOMEHTHI
BPEMEHH CTAaTUCTHYECKU LUGPOBBIX, rpaduydec-
KHX, TEKCTOBBIX W T€OMH(POPMAIIOHHBIX MaTepH-
aJOB O 3HAYEHUHM THIPOPEKUMHBIX IapaMeTpOB
mom3eMHO rumpocheprr, T.e «Big Datay, m
3aCTaBUTh €TI0 OTBICKMBATH THIIOBLIC AJII'OPUTMBI,
3aKOHOMEPHOCTH, KOTOpbIE HE CIIOCOOEH YBHIIETh
YeNoBEK, WM INPUHUMATh DEIICHUS Ha OCHOBE
mporecca BEpOATHOCTH B TOM Maciutabe, ¢
KOTOPBIM TIPEKPAacHO CIPaBISIETCS YeNOBEK, HO
KOTOPBIM M0 CHUX HOp He ObUI JAOCTyNEH Ui
MallliH, WIH BO3MOXHO B TakoM macmrade, C
KOTOPBIM YCJIOBEK HE CIIPAaBUTCA HUKOTAA.

OOb1uHO OoJbIIME JAHHBIE THAPOTEOIOTHYec-
KOTO XapakTepa MOCTYNAalOT W3 YEThIpeX HCTOY-
HUKOB: IIOKa3aHUs H3MepeHHI7[ aBTOMAaTU3UPO-
BaHHBIX  JAaTYMKOB, TMPHOOPOB H  JIPYTHX
YCTPOMCTB;  PE3yJIbTaTOB TreOMHPOPMAIUOHHO-
MaTeMaTHIeCKOTO MOJICINPOBaHUs Teo]mIbTpa-
IMUOHHBIX TPOLECCOB; MCIIMOPATHUBHBLIX U TUAPO-
PEKMMHBIX JaHHBIX NEPBUYHBIX TOJEBBIX XYpHa-
70B; (OHOOBBIX W KOPIOPAaTHBHBIX ApPXHBOB,
HAaY4YHO-HUCCJIICAOBATCIILCKUX OTUCTOB U IOKYMCH-
ToB [1, 4, 5].

Hcxonss W3 TEpPEUUCICHHBIX THUIIOB JaHHBIX,
00beKmoM  UCCe008aHUA  AGNAIOMCA  TUIPOpE-
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KMMHBIC TIPOIIECCHl M HH(MOPMAIMOHHBIE TEXHO-
jornu (aBTOMAaTHM3aius cOopa, HAKOIUICHHUS U
00pabOTKM TICPBUYHBIX JIAHHBIX) YIPaBJICHUS
MOHHTOPUHTOM MOA3EMHON TUAPOC(Epbl U TEOUH-
(OpMaIMOHHO-MAaTEMATHYECKOE  MOJICITHPOBAHIE
reo()UIbTPAIHOHHBIX POIECCOB PETHOHATBHBIX
TUIPOTCOJIOTHYECKAX CUCTeM  (MECTOPOXKICHUS
MTOI3EMHBIX BOJI).

IIpeamer ucciiefoBaHusi - METOJLI M Aalro-
PUTMBI yIPABJICHUSA, MPOTPAMMHBIC CPEJICTBA U
MPUHIUIBL  MAaTEMaTHYECKOTO  MOJCIUPOBaHUS
THJIPOTEOJIOTHUYECKUX TPOIECCOB, MPOUCXOSIIHX
MOJT BIUSTHUEM TPHUPOTHBIX W TEXHOTECHHBIX (hak-
TOPOB, YCTPONCTBA aBTOMATHU3UPOBAHHOTO H3ME-

pEeHUsT ypPOBHS W TEMIepaTypbl IIOI3eMHOU
ruapochepsl.
MeTtoabl HccIeI0BAHUS OCHOBBIBAIOTCS Ha

MOJIOXKEHUSIX TEOPHH, YNpaBICHUH B OpraHu3a-
LIUOHHO-TEXHUYECKUX  CHCTeMaxX,  MPHHATHH
peleHnl, TEOPUH CHCTEM, aBTOMAaTH3alluu U YII-
paBiieHHs, TeOMHPOPMAITHOHHOM U MaTeMaThiec-
KOM MOJCIHPOBAaHUM, a TaKXKe METONaX HHTel-
JIEKTYaJIbHOTO aHaJIM3a JTAaHHBIX, MaTeMaTHYeCKON
CTaTUCTUKH, KOMOMHATOPUKH, KBATUMETPHUH.

OcHogHas yacmy. J|eCATUIIETHUHA OIBIT PaOOTHI
Ha ['MIC u monmenupoBanune reo(HIbTPAIIMOHHBIX
MPOIIECCOB TMOKa3bIBaET, YTO MPU WHPOPMAIUOH-
HOM oOecreueHHH TEXHOJNOTHH M  MpoIecce
co3nanus Big data Ha ocHOBe aBTOMAaTH3HMpPOBaH-
HOT'O MOHUTOPHHTA BBISBHJIMCH CIEAYIOIIAE BOII-
pocsl [8] :

Cy0beKTHBHbBIE: TPAAULHUOHHAS, HICTOPUUECKU
CJIOXKUBILIASICS] TEXHOJIOTHS COCTABJICHUS U HCTIOJb-
30BaHMsl KapTorpad)MuecKux MaTepHaioB B BHJIC
OyMaXHBIX KOTHIi, 0a3 JaHHBIX BeIpaboTaia ycTo-
SBLIMHCS CTEPEOTHIl MbIUUIeHUs. Mcrons3oBaHne
JNIEKTPOHHBIX  KapT, aJeKBaTHBIX OyMaXKHBIM
KOTHSM, BBI3BAIO JUCKOM(OPT y HEKOTOPBIX
CHELNAIUCTOB.

MeTtoauyeckue: TpU TIOATOTOBKE HMCXOIHBIX
0a3 TaHHBIX OTCYTCTBOBAJIM METOJIMYECKHE YyKa3a-
HUSI ¥ HOPMBI JIOKYMEHTallid B HHTETPaLUH
aBTOMATH3MPOBAHHOTO 3amMepa MapaMeTpoB IOJI-
3eMHOH rupocdepsl, U3BjIcUeHNE HHPOPMALIMK U3
KOCMHUYECKHX CHUMKOB. MojeIMpoBaHUE TIeo-
(GUIBTPAIMOHHBIX HPOLECCOB CTaJ0 MNpoOiIeMoi
JUIE BBIOOpa TMPOrPaMMHOTO TIPOJYKTa, Ha 0Oase
KOTOpPOTO OBLIO HEOOXOJAMMO CO3/1aTh MAaCCHB
OONBIINX TaHHBIX.

IMporpammuble: omudpoBka Benack ¢ TO-
MOIIIbI0 OTCKAHWPOBAHHBIX U CKJIEEHHBIX OyMaiK-
HBIX KapT, a KaJluOpOBKa OIOPHBIX TOYEK H
CO3/1aHME TEMAaTHYECKUX CIJIOCB BBIIOIHSINCE C
UCTIOJIb30BaHUEM  MPOTPAMMHBIX  TPOJYKTOB
MaplInfo. B pesymprare Takodl TEXHOJIOTHH
MOSBWICA CBOM aJAWTHUBHBI HaOOp OMIMOOK B
TOYHOCTH HO3ULUOHUPOBAHUSA 3JEMEHTOB CJIOA.

Ot1cyTcTBOBasa BO3MOXHOCTH CBSI3bIBaTh KapTo-
rpaduvecKkue MaHHBIE C aTPUOYTUBHBIMHU OazaMmu
JaHHBIX.

IIpouenypHbie: HCIOIB30BATINCH YCTapeBIINE
OymakHple KapTorpadudyecKkue MaTepuanbl, a
MIOJIEBBIE H3MEPEHUs] MPOBOIAWINCH O€3 HCIIOJIb-
30BaHusl GPS 1 31eKTPOHHBIX TaXEOMETPOB.

KoMMyHuKalMOHHBIE: TIPH CO3AaHUM KOMMY-
HUKAIlMOHHOM CeTH MyHKTOB HaOIromeHus 3¢ dek-
TUBHOH nU(poBOH TIATPOPMBI — NePULIUTHBI TPHU-
OOpbl AaBTOMAaTH3MPOBAHHBIX HM3MEPEHUH THIpPO-
PEKUMHBIX IapaMeTpoB, T.€. OHH HE IOCTATOYHO
YCTaHOBJICHBI TI0 BCEH TEPPUTOPHH ISl TEIEKOM-
MYHUKAIMOHHOE Mepeadd nHPOPMAaLUH, a TaKkKe
HE YHOPSIIOYEHBI s COOPY M XpaHEHUS NaHHBIX B
peKuMe pearsbHOro BpeMEHH MO TPEOOBaHUSM.

[lupoxue BO3MOKHOCTU ISl aHall3a U CHC-
TEMaTH3aI[Ml METOJIOB KOMITBIOTEPHOU MHU(POBOI
kaprorpadun ans BbIOOpa MoOJENei MOCTPOCHUS
CTaHJApTHBIX TrpadUYeckux MaTephajoB JaeT
UCTIONIb30BaHuEe Teorpaduieckux HHPOPMAILUOH-
Heix cucteM (I'MC), Ha OCHOBaHMHM KOTOPBIX
BO3MOXXHO cO37aHHe 0a30BOW OCHOBHI HU(POBBIX
TCOJIOTUYECKUX, THUAPOTCONIOTUYECKUX W Teorpa-
(uuecKuX KapT, CXeM TEPPUTOPHi, MpPOBEIEHHE
BCEX BHUOB MPOCTPAHCTBEHHOTO aHAJIM3a Ie0JIoro-
reorpaduyeckoii, 3KOJOrMYecKoil W np. obcra-
HOBKH. JTa nHGbOpMaLus SIBISETCS UCXOTHON IS
(bopMHPOBaHUST MAaTEMAaTUYECKOW MOJENU U Mpo-
BEJICHUSI MOJICIIMPOBAHUS TUAPOJUHAMUKHK IOJI-
3eMHBIX BOJ (pellieHHe 3a1ady TeoPUIbTpalid |
TE€OMHUIPALIN), T.€. THAPOT€OJOTHYECKOro Moje-
JIMPOBAHUS, THIPOANHAMUIECKUX METOJOB OLIEHKH
pPECYPCOB M OKCIUTyaTAllMOHHBIX 3aMacoB IOJI-
3€MHBIX BOJ], P€3yJIbTAaThl KOTOPBIX TOKE BBOJSATCS
B 0a3y OONbIIMX TaHHBIX [9].

I'eorpaduueckre HMHGYOPMAIIMOHHBIC CHUCTEMBI
MO3BOJIIIOT KOMIUIEKCHO HCIONIb30BAaTh U HHTEP-
NpeTHpOBaTh OoJyibIINE OO0BEMBI PA3HOPOIHBIX
Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX JaHHBIX, B T.4.
pe3yibTaThl MOJICIMPOBAHHSA, BBISBISIOT H Olle-
HUBAIOT JUArHOCTHYECKHE NPU3HAKU B YCJIOBHUSX
HEOJJHO3HAYHOCTH MX CBSI3€H C IIEJIEBBIMH CBOW-
CTBaMH OOBEKTOB KapTorpadupoBaHUs, YBEIH-
YMBAaeT CTENECHb W3BJICUCHHS WHPOPMALUN U3
a’)po- U KOCMHYECKHMX CHHUMKOB M TMOBBIIIAET
JIOCTOBEPHOCTh TIPOTHO32, 00ECTIeYMBAIOT Ollepa-
TUBHYIO WH(QOPMAIMOHHYIO TMOJJIEPKKY JKCIIEpT-
HBIX PEIICHUH CIIPaBOYHBIMHU, aHAJIUTUUYECKUMH H
¢dakTorpaguecKUMA  JIAHHBIMH,  TIOBBIIIAIOT
3 PEKTHBHOCTH TPy, @ TAKIKE COKPAIIAIOT CPOKH
paoor.

B ocnoBy TexHonornn I'MC n3nauansHO 3a10-
KEH TIPUHIMI HMHTETPalld: KaXIbli OOBEKT,
IIPOLIECC WM ABJIEHUE UMEIOT CBOE PACIIOIOKEHUE,
9YacTO MECTOIOJIOKECHUE SIBIISIETCS €IUHCTBEHHBIM
OUECBHUJIHBIM CBSI3YIOLIUM 3BEHOM MEXIy OIpPOM-
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HBIM OOBEMOM Ka3aJloch OBl HECOMOCTABUMBIX
(hakToB, HaOMOACHUH W HHGOPMAIHMH, KOTOPYIO
MBI €XKEIHEBHO ToiydyaeM. IIpocTpaHCTBEHHBIC
B3aMMOOTHOIIIEHUS TIO3BOJISIOT TOJIYYUTh OOIIYHO
KapTHUHY pEaNbHOCTH, IIOMOTAIOT HaM YIOps-
JIOYUTH AMEIOTIINECS TaHHbIe, IPUBECTH UX K BULY,
YIOOHOMY JUIsSi OCMBICICHUS W aHanm3a. OHa JaeT
BO3MOYKHOCTh TIPE/ICKa3bIBaTh MOTPEOUTEIBCKOE
MOBEIEHNE TOYHEE, YeM dSTO JeNlaeT TeXHUK-Hal-
mofaTenb. Bo-TepBhIX, BBISBISETCS KOPPEISIIHS
MEXJIy TOBEPXHOCTHBIMU (KaHAJIBI W PEKU) U
MOJI3EMHBIMH BOJaMF— HaOOpOM €ro TIOBEACH-
YECKUX XapaKTEpUCTUK U TOW MJIM MHOM peakuuen
Ha YPOBEHb BOJIBI B CKBXXMHE U MUHEpaU3alliH,
CITOCOOBI B3aMMOCBSI3eH C IMOBEPXHOCTHBIMH. Bo-
BTOPHIX, aKKyMYyJIUPYIOTCS OONbIINE TaHHBIE —
MIOWCK CTAaTUCTHYECKH HanboJiee TOYHBIX 3aKOHHO-
MepHOCTel (OPMUPOBAHUS BOAHBIX PECYPCOB B
peXHMe peaTbHOro BPEMEHH. DTO TO3BOJSET OT-
pabotaTh OOJbINE JAHHBIX ABTOMATH3UPOBAHHBIX
WU3MEPCHHI U TMPEAINOJIOKCHUN Ha0II0IaTeIbCKON
peaxiuy Ha BCEeX dTanax THIPOPEKUMHBIX pPadoT,
a TaKKe «UIAHUPOBATh» MOHHUTOPHHTOBYIO CTpa-
TETHI0 W, YTO HE MEHee Ba)KHO, IMOCTOSHHO €€
COBEpIICHCTBOBaTh — T.6. YYUTHCS Ha TIOTOKE
coOpITHH [6].

O0Bembl 00pabaThIBacMbIX JaHHBIX uyepe3 Big
Data mocTosHHO pacTyT 3a cCHeT MOJIy4eHHUs
JTAHHBIX aBTOMATH3UPOBAHHBIX M3MEpPEHUI TUAPO-
PEKUMHBIX TOKa3aTeel MOoA3eMHON THIpOCchephl
U pe3yJbTaTOB MaTEMaTHYECKOTO MOJEINPOBAHUS
reo(pUIbTPAIMOHHBIX MPOIECCOB, TAKXKE U PacTeT
CKOpOCTh ee 00paboTku. Pa3BuTHe 3TOr0 Hampas-
JIHWsI BIIOJIHE COOTBETCTBYET COBPEMEHHOMY
MUPY, CTPEMHTEIHPHOMY W WHHOBAI[MOHHOMY Xa-
pakTepy, B T.4. B JKU3HCHHOM IUKJIE YIIPaBJICHUS
MOHUTOPUHTOM Tom3eMHBIX Boa (puc. 1). C
paseutuem Big Data pa3BuBaIuCh M TEXHOJIOTHH
JIOKAILHOTO WH(OPMAIIMOHHOTO OOMEHa B THJ-
pOTeoIOTHYECKUX HCCIIEAOBAaHUAX, @ TaKXKe CO3-
JaHa TIOCTOSHHO TOMOJHseMasi reouH(opma-
IMOHHAs  CHUCTEeMa TEeMaTHYeCKUX  IeoJIoro-
TUAPOTEONIOTUYECKUX U(PPOBBIX KapT.

CoznanHast cucTeMa OCYHIECTBIISIET Tepenady
kaprorpaduiyeckoii uHMOpMauuu U3 Te00a3bl
JIAaHHBIX B JIOKaJbHYIO ceTh. baza JaHHBIX OXBa-
THIBA€T BCIO TEPPUTOpHIO Y30ekucrana (puc. 2),
YTO COOTBETCTBYET pPETHOHAIBLHOMY, CTaHAAPT-
HOMY U JoKaiabHOMYy ypoBHsM [8, 10]. OmbiT
co3maHus 6a3bl THAPOTEOJIOTHIECKHUX TAHHBIX JTaeT
CJIeTyFOIIHE BO3MOXHOCTH:

BBOJI, XpaHEHUE, aHAIHU3 IU(PPOBONA U TEKCTO-
BOil wMH(OpPMAaNWK, BEKTOPHBIX W PaCTPOBBIX
nzobpaxenunit (cxem, Gororpaduu, Bujeo);

pYYHOM U TMOJyaBTOMaTU3WPOBAHHBIA BBOJI
1 poBoil MHPOpPMAIMKM C aBTOMATHU3UPOBAHHON
MIPOBEPKOM KauecTBa BBOJUMBIX JTAHHBIX;

BBOJ MH(OpPMAIMUd C aBTOMAaTHU3HMPOBAHHBIX
MPUOOPOB MOJIEBLIX 3aMEPOB;

HaJIM4YMe CPEACTB CTATHCTHYECKOro U rpadu-
YEeCKOT0 aHalu3a (JuarpamMMel);

BBIBOJl TIPOCTPAHCTBEHHO  PACHPE/ICIICHHBIX
JAHHBIX B BHJE KOJIOHOK, CXEeM, pa3pe3oB, Tpadu-
KOB, KapT U IJIAHOB,;

IBYXCTOPOHHSISI ~ CBS3b  C  HM3BECTHBIMHU
yauBepcanbabiMi [ UC (tuma Arclnfo);

MPOU3BOJCTBO JIIOOBIX BBHIOOPOK HHGpOPMALUH
13 0a3bl JaHHBIX U Jp.

OdIree
VIIPABICHIIE,
ITOCTAHOBKA 3aJau
I pasBUTHE
MPOSKTa

CreteMHOe
COIPOBOKICHIIE
II OLICHKA IIePCIIeK-
THRHBIX TEp-
prrTopri

TIprHaTie

PEILCHINT 1 pas-
padoTKa

MePOTPHATIND

HenonpzoBaHig
Big Data B MOHII-
TOPUHTE
rHapocdepst

Anamrs
PE3VIBTATOB I
BBISBJICHIIC
3aKOHOMEp-
HocTeit

DopMIIpOBAHITS
11 BBEJICHIIC
MOHHTOPHHIA
THapochepb

Puc. 1. IIponecc ucnons3oBanus Big Data B
JKU3HCHHOM IUKIIC YIIPABJICHUA MOHUTOPUHIOM
MOJA3CMHBIX BOJI.

OrneHKa COCTOSHUSI THAPOTeOJIOTHUECKO cpe-
ITbI, TIPOTHO3UPOBAHNE W3MEHEHUS THAPOTeOIOTH-
YECKUX M MHXEHEPHO-TCOJIOTMUSCKUX IMPOIECCOB,
MOJIyYeHUE aBTOMATH3UPOBAHHBIX JAHHBIX JIJIS
BEIPa0OTKH pEIICHUH YIPaBICHUYECKOTO U PEKO-
MEHJIATENILHOTO XapakTepa TpeOyIoT IIaHMPOBa-
HUS HAyYHO-HMCCIIEeI0BATEILCKUX padoT, aHaH3a 1
00paboTKK OOJIBIIOTO KOJWYECTBA MOHUTOPHH-
TOBOHM, CTaTUCTHYECKOW, KapTorpaduyeckod u
¢dakrorpaduueckoit uHpOpMAIMHM, B T.4. H
PE3yIbTATOB MOJICITBHBIX PEIICHUIA.

OTall TUIaHUPOBAHHS WCKIIOYHUTEIHHO BaXKEH,
TaKk KaK MMEHHO OH ONpEeIifeT, Kakue padoThl
TpeOyIOTCs, Kakoe UMEHHO 00OpyJOoBaHHE HE00-
XOJMMO HCIONB30BaTh st 3toro. K mpumepy,
HENPAaBUJILHO MPOBEIACHHBIC MCCIICIOBAHUS MOTYT
MPUBECTH K IOJYYCHHIO HCKAKCHHBIX pE3yJib-
tatoB. VIMEHHO Ha JTamne IJIAHUPOBAHHUSA W3bIC-
KaHUW JIOJDKHA (OPMYJIMPOBATHCA JIOTHUYECKas
CTpyKTypa 6ompmux 6a3 AaHHBIX (puc. 3), KoTopas
MOJKET BBIIIOJHATHCS TOJBKO OIBITHBIM CIEIHa-
JIUCTOM, COCTaBIISIETCS OOIMH miaH pador [8. 9].

[InanupoBanmre JOTUYECKON CTPYKTYphI 0a3bl
KapTorpa)uIecKux MOaHHBIX O4YeHb 3(dEeKTHBHO
MIPH «aKTHBHOMY» PEKHMME MOHUTOPUHTA U TTOUCKE
ONTUMAJBHOTO PACIOJIOKEHUS HOBBIX HaOIrOMa-
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TeTbHBIX ceTeil. C IMOMOIIBI0 YCTPONCTB aBTO-
MaTH3UPOBAaHHOTO 3aMepa TI'MIPOreo]OTHYecKUuX
napamMeTpoB TOA3EMHOW THUAPO cdepsl B HX
aTpuOyTHBHOW Ta0ONMIly BBOAATCS JAaHHBIE 00
YPOBHAX M TeMIepaType IOA3€MHbIX BoId. B
HEKOTOPBIX HAOIIOAATENBHBIX ITYHKTAX, BEAYIIUH
3aMep Ha OCHOBE TPaAMIMOHHOTO crocoda, B 6a3y
JaHHBIX HHGoOpMaLusl BBOAATCS BpydHyro. Ha
OCHOBE TI'€OMH(OPMAIIMOHHBIX TEXHOJIOTUH CTPO-
ATCSl THUIPOU3OTHIICA, THAPOHM30MbE3a U THUAPO-
M30TepMa MOA3EMHOM rHapocdepsl, YTO MO3BOJISET
chopmupoBaTs 0Ooyiee pPENEBAaHTHYIO KapTHHKY
BU3yaJM3allii B YCJIOBUSX PETMOHAIBHOTO MACII-
Taba, ee TMOCTOSHHO MOYXHO COBEPIIEHCTBOBATH.
CucremMa HCHOJIB30BaHMS  OONBIIMX — JAaHHBIX
JIeNlaeT POBHO TO )K€ caMoe, HO Ha OCHOBE MH(pOp-
MallMd U3 KOPIOPATHUBHOTO (OHAA I'e€OAaHHBIX H
IPOrpaMMBbl  JIOKAIbHOTO OOMEHa € IOMOUIBIO
cOopa OTKpPBITHIX CBEIEHUI 00 WCIIONb30BaHUU B
CeTH.

B nanbHelieM miaHupyeTcs co3aaHue moi00-
HBIX Teo(WIBTPAIIMOHHBIX MOJENed 10 Bcel
TEPPUTOPHUI PECITyOIMKH U 10 OTIIEIbHBIM JeTallb-
HBIM y4YacTKaM, NPEACTaBISIONINX MPaKTHYSCKUHA
MHTEpEC, a TaKKe HMX BHEOPEHHUE Ul peLICHUS
HapOJHO-XO35MCTBEHHBIX 3a4a4.

HNHdopMamoHHO-KOMMYHUKAIIHOHHBIE TEXHO-
JIOTHH, COBPEMEHHBIE KOMITBIOTEPHI, B OCOOCH-
HOCTH DJJIEKTPOHHBIE TaOIuIbl M 0a3bl JaHHBIX,
MO3BOJIMJIIM HAaM JIETKO M MPOCTO XPaHUTb H
YIOPSAA0YMBaThH JaHHbBIE B 00bIuX MacmrTadax. C
BHE/IDCHHEM aBTOMATHU3UPOBAHHBIX H3MEPEHUit
OCHOBHBIX THIPOPEKUMHBIX MapaMeTPOB IMOJ3EM-
HOW ruapocdepbl B HMHTETPAlMI0 MaTeMaTH-
YECKOI'o MOJEIUPOBAHUS U T€OMH()OPMALMOHHYIO
TEXHOJIOTHIO BHE3alHO WMH(OpMaLus cTana aoc-
TYIHON IPH MIOMOILY OAHOTO LIETYKa MBILIH.

Texnonoruss Big Data mo3Bomnsier oOpaboraTh
007b1110i1 00BEM HECTPYKTYPHPOBAHHBIX JaHHBIX
00 okpyxaromeil cpele, CXeMaTH3UPOBaTh U
CHUCTEMAaTH3UPOBaTh UX, MPOAHAIU3UPOBATH U
BBISIBUTH 3aKOHOMEPHOCTH TaM, TI€ YEIOBEUECKHUH
MO3T HUKOTJa Obl MX HE 3aMETHI. JTO OTKPHIBAET
COBEPILIEHHO HOBBIE BO3MOXKHOCTH IO HCIIOJIb-
30BaHMIO JIAHHBIX, a TAKXKE CO3JAHUIO0 THIpOTe-
OJIOTHUYECKON IU(PPOBOH Kaprorpaduveckon cuc-
TEMBbl Ha OCHOBE aHalW3a W CUCTEMaTH3aluU
MMCIOIUXCSl TEeMaTHYECKHX OJJIEKTPOHHBIX KapT
JUTS JIOKAJILHOTO HH()OPMAIIMOHHOTO OOMEHA.

Camo mnonsite Big Data o3HawaeT He mpocTo
OomnpIIe TOPU3OHTHI W IUIACTHI JAHHBIX. OJTO
OTPOMHBIE XpaHHMbIE W OOpadaThIBaeMble Mac-
CHUBBl M3 COTEH TI€OJIOTO-TUAPOTEOTOTHIECKUX
cxeM, TpapuxkoB u KapT. PacTpoBble maHHbIE,
KOTOpble MOXHO 00pa0oTaTb W H3BJEYb M3 HUX
HEKOTOpPOE KOJMYECTBO MOJIE3HONH HH(OpMaluy,
ABJSIFOTCA UCXOIHBIMU JIAHHBIMM [UI1  MOJIEJIU-
poBaHus reoduibTanoHHoro npouecca. K stum

JIAHHBIM JTO0OaBIISETCS aBTOMATH3MPOBAHHOE M3Me-
peHUE YpOBHSA IMOA3EMHBIX BOJ B PEKUMHBIX
HAOJIIOJIATEILHBIX CKBAKHHAX M MOJCIUPYETCS
mporecc  GWIBTPAMH, TMpUAaBas WM JUHA-
MHYECKOH CcTaTyCc, C Yy4eTOM BpEMEHHBIX I1apa-
MeTpoB. Kaxkgas equHNIIA CTATHCTHYECKOIO MaTe-
puana Ha3bIBACTCA H3MEPCHUEM WM OTCUCTOM,
TakKe JONYyCTUMO Ha3bIBaTh €ro YpOBHEM Ha
VKa3aHHBIM C HUM MOMEHT BpeMcHU. Bo BpemeH-
HOM psfe I KaKIOro OTCYeTa JOJKHO OBITh
yYKa3aHO BpeMs U3MEPCHUS WM HOMEP M3MEPCHIUS
IO TIOPSTKY.

Puc. 2. Cxema rugporeonH(pOpMaIIMOHHON MOIeIH
MOJ3eMHBIX BoJ| Y30ekucrana. Cioil HHGOPMaMOHHBIX
JaHHBIX MacmTaba A— 200000 (pernoHansHas); B—
1:100000 (crangapthas); C— 1:10000 (;iokanbHas).

BpeMeHHOH DSl CYIIECTBEHHO OTJIMYAETCS OT
MPOCTOM BBIOOPKH JAaHHBIX, TaK KaK TPU aHaJH3e
VUUTBIBACTCS  B3aMMOCBSI3b ~ W3MEpPEHHHd  CO
BpEeMEHEM, a He TOJNBKO CTaTUCTHYECKOE
pasHooOpa3ne M CTaTHUCTHYECKHE XapaKTEPHCTHKH
BbIOOpKHU. ba3oBble MaremMaTuieckue aJropuTMBbI,
UCTIONIb3yeMble B CTaTUCTUYECKOM aHaiu3e, 00-
[IMe, YYUTHIBas COOTBETCTBUS MEXIY TOUYKAMH
reorpaduyeckoii KOOpAMHATHI (HUBMUECKOH WU
pacueTHoi 001acTH.

B Oonpmux cucremMax JaHHBIE PACHpPEAEIICHBI
no OONBIIOMY KOJMYECTBY MOJPA3JCICHUH U
MamuH. B opranmzaumu naHHble  (PU3HMUECKH
HaXOJISTCSI HA OJTHOM cepBepe, a 00padaThIBAIOTCS
Ha JIPYrOM — pacXobl Ha repeaady JaHHBIX MOTYT
NPEBBICUTh  Pacxolbl Ha camMy o0paboTKy.
[losTOMy OIHMM W3 BaKHEHIINX NPUHIMIIOB
npoekTupoBanus Big Data—pemenuit sBisercs
MPUHLMIT JOKAIbHOCTH JAaHHBIX — 110 BO3MOXKHOC-
TH 00pabaThiBaeM JaHHBIE HAa TOM JK€ KOMIIb-
I0Tepe, Ha KOTOPOM OHH XpaHsaTcsi. B Monyne
MapReduce —npoBoauTcst pacmpeneneHnas obpa-
00TKa PEeXUMHBIX JaHHBIX, AT 00paboTKU OOJb-
mmx 00BEMOB WH(POpPMALMKM Ha KOMIIBIOTEPHBIX
kjactepax. UToObl pe3yibTaT ObLI peleBaHTHBIM,
cpencrea mamueix ArcGIS, Arcinfo u Maplinfo
JTIOJDKHO OBITH «COBMECTUMEIEY [4, 6].
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NOrMYECKAA CTPYKTYPA BA3bl LIU®POBbBIX KAPTOrPA®UYECKUX BONbLLNX JAHHBIX

PervoHanbHble 1ccneaoBaHns v l'aporeonoriyeckoe
0630pHoe kapTorpachmpoBaHie kapTo-rpacupoBaxue
M: 1:1000 000 v menbye Macuwta6: 1:500 000

l'aporeonornyeckie CbeMkm
1 kapTorpacupoBaHme
Macwra6: 1:200 000

CTaHgapTHbIE CbEMKY 1 CneunanuanpoBaHHble n
kapTorpacvpoBaHie [AeTanbHble UccreaoBaHus
Macta6: 1:100 000 1 T.4. M:1:10 000 m T.4.

L |

OBBEKTbI KAPTOTPA®UPOBAHUA

V/3yyaemble 06beKTHI NOA3EMHbIX BOA
(bacceitHbl, BOAOHOCHbIE FOPU30HTI,
MECTOPOXAEHMUS 1 T.4.)

1
Toomone

pasrpacku

Tepputopum nucToB
MeXayHapoaHOM

TeppuTopuu 06beKToB
aAMUHNCTPATUBHOTO
NPUPOAOOXPAHHOTO
ynpaBneHus, X03aNCTBEHHON
1 NHXEHepHON
AesTeNbHOCTM 1 T.4.

TeppuTopui 06BEKTOB NOKamb-
HOrO 11 AeTanbHOTO YPOBHS,
TeMaTU4eCckoro aHanusa u

NOAAEPXKKMA CTpaTernyeckoro
YNPaBNeHUs MUHepanbHbIX
pecypcos

PervoHans- MecT- ToYeYHbIN

OTOBPAXAEMbIE XAPAKTEPUCTUKN FTMAPOrEONOrMYECKUX

HbIA CTOK HbIA CTOK CTOK YCIIOBWUW U TEPPUTOPUI
L i 1|
OTOBPAXAEMBIE CTPYKTYPHbIE | | | |
ANEMEHTbI U XAPAKTEPUCTUKU
BACCEVMHOB 1 CITATAIOLUMX UX TEN 'wpporeonoru- ng:);::ﬂg " BogonposiBnexu o orﬁgzgﬁ::ux PekomeHgaLmm
[ yeckue nog- pAApy3Ka 5 Temnepatypa cpef 1 X Mo Ucnonb-
; ] pasgenenus u Of3BMHBIX BOE, 1 XUMUYECKMIA BIAHYE Ha 30BaHIO 1
[maporeonoruye BopoHOCHbIe aTaxw, thopmypoarine UX pecypchbl 1 cocras noA3eMHble OXpare noa-
CKVie paiioHbl 1 KOMKCb, FOPU3OHTHI, NOA3EMHbIX BOJ KAUeCTRO NOA3EMHbIX BOA BOIb! 3EMHbIX BOA
6r1oKm 30HbI 1 BOZOYNOPbI | | | | |

Puc. 3. Cxema JOru4eckoil CTpyKTyphl THAPOTeOI0OrHYeCKOi KapTorpaduueckoit 0a3bl OOIBIINX JAHHBIX.

Ha ocHoBe co3gaHHOW cuUCTEMBI JUIsl JIOKaJIb-
HOTO OOM€eHa U MEHSIETCI 3HAHUSIMU — OYEHb nepc-
IIEKTUBHOC HaIIpaBJICHHUE, OT KOTOPOI'O BBIUIPbI-
BaloT oOMeHuBaronuecs. [Ipu 3Tom peusb He uaer
0 Tmepenade KOH(MUICHIHMAIHHBIX JaHHBIX. Jlis
aHaM3a HYXXHBI CXeMaTH4Yeckue, Kaprtorpadu-
YyecKUMe JIaHHbIE HAOIIOJATENbHBIX CETEN U
XapaKTepUCTUKHU HCCIIeyeMOH 00acTu.

Oobcyscoenue pesynomamos. Ha ocHoBe Big
Data paccmarpuBaeTcs, HE KaKOW-TO KOHKPETHBIN
00BEM THIAPOPEKUMHBIX JTAHHBIX M JaXe HE caMu
JTAaHHBIE, & METOJbl U TEXHOJOTHH UX 00pabOTKH,
KOTOpBIE MO3BOJISIFOT 00padaThiBaTh HHPOPMAITHIO.
OTH METOABl MOXHO IPUMEHUTHh KaK K OTPOMHBIM
MaccHBaM JaHHBIX - KakK (THAPOTEOJOTHYECKUe
KapThbl WX a3p0O- U KOCMHUYECKUE CHI/IMKI/I), TakK U
HE3HAYUTEIbHBIM MH(QOpMAIHsAM - KaK OJHOPa30-
BBl 3aMep JaHHBIX. B mHTerpammu reomndopma-
IIUMOHHBIC U MATEMATHYCCKUE MOACIIMPOBAHUA WIIN
K€ aBTOMATU3UPOBAHHBIE M TI'€OTCXHOJIOTMYCCKUEC
METOJIbI CIIOCOOHBI CO37]aTh MakCHMyM KoMdopT-
HOCTH OO0ECIICUMB PEUICHHUE THAPOre0IOrnYecKOM
MIPOOJIEMBI.

YuuteiBas crienu(UIHOCTh U CIIOKHOCTH TIOC-
TaBJICHHBIX 3aJda4, OT KBaJ’IH(bPIKaHPIH crienua-
JUCTOB HANpsAMYyI0 OyaeT 3aBUCETh KOHEYHBII
pe3yabTaT KaK TPOBOAMMBIX THIPOTEOIOTH-
YECKUX W3BICKAHUH, TaK U HEMOCPEICTBEHHOE
MOCTPOCHUE THUAPOTEONOTHIECKO Monenu. Bzss

32 OCHOBY JaHHBIE THAPOTEOJIOTHYECKUX H3BICKaA-
HU, BBITIOJIHEHHBIX Ha Y4YacTKe palOT IpoeK-
THPYEMOTO O0BEKTa, a TaKKe IMPOIJIbIE MCCIEO0-
BaHMs M HAOJIOAEHUs, BIOCICACTBUHU pa3pabaThl-
BaeTCAd MareMaTH4ecKass MOJIeNIb ITOJHOMAcIITao-
HOT'O B3aMMOJCHCTBHA OOBEKTa C OKpYXKarolleH
Cpelloil M TpWIETaloIUMU TEPPUTOPUAMH, €ro
BIUSIHHE Ha THAPOreOJOrHYecKOe COCTOSHUE
MecTHOCTU. IIpomsBenst MareMaTUdecKuil pacder
JaHHBIX HCCIIEOBaHMS, MOJICIIUPYeTCsl cOaaHcu-
pOBaHHAs KapTHHA TMAPOreOJOTMYECKUX YCIOBHH
U MPOTHO3HPOBAHME IOBEIEHUS THIPOTreOJIOrH-
YEecKOro pexuma Ha MEepUoAbl CPOYHOM U JI0JI-
TOCPOYHOHM JKCIUTyaTallid BO3BOJUMOTO OOBEKTA.
[Iporao3upoBanre BIMSIHUSA OOBEKTAa HAa THIPO-
JIOTHYECKYI0 OOCTAHOBKY TaKXe M3Y4aeTcsl METO-
JIOM THUAPOreoJOTHYeCKOro MOJEIMPOBAHUSA T'e€o-
¢uIbTpaoHHBIX npoueccoB. OHa BKIIOYAeT B
ce0bs cemytomue cocrasistomue [9, 10]:

VM3MEHEHHUE HaIPaBJICHUS] U YPOBEHb HAIIOIHE-
HUS TPYHTOBBIX BOJ, (pUIBTpaIusi, MOPHUCTOCTS,
MIPOBOAUMOCTb U Jp.;

HCCJIEIOBAHNE PACIIPOCTPAHEHUS U COCPENOTO-
YEHHOCTH 3arpsA3HSIOIINX BEUIECTB WM KOHIIEHT-
pauuu;

CKOPOCTh TE€O(MWIBTPAA W TEePIEHAUKYISP-
HbIi OOMEH TIpaHUYaAIlUX TOPHU30HTOB, & TaKXKe
YpOBEHb  MNPOTEKIMH TPYHTOBBIX  BOJ  OT
3arpsi3HEHUS U JIp.
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I'mmporeosnoruueckoe MOJENHPOBAHUE — T103-
BOJISIET CIIPOTHO3UPOBATH 3aTPaThl Ha BO3BEACHUE
00beKTa, YTO SBISETCS KpallHE HEMaJlOBa)KHBIM
(akTOpoM B YCIOBHSIX COBPEMEHHOIO, IMporpec-
CHBHO pPa3BHBAIOINIETOCS PHIHKA CTPOUTENHCTBA.
Ilpu npaBwIbHOW OpraHuU3aluU THAPOPEKUMHBIX
THIIPOTEOJIOTHYECKUX HAyYHO-HUCCIIEAOBATEIBCKIX
paboT oOecrieunBaeTCs BBICOKHN YPOBEHb JaHHBIX
uHpacTpykryp. IloBblIeHHE TPOU3BOAUTEID-
HOCTH HaOIfOMaTeIbHBIX PaboT MPH THAPOTEOIIO-
TUYeCKOM MOHHUTOPHHTE YCOBEPIIEHCTBYeTCS Ha
0a3e co3maHWs MPUHIMIIMAIBHO HOBBIX TEXHOJO-
ruii tuna Big Data. OnrtumanbHOe ympaBicHHE
BOJIHBIMH peCcypcaMy IPOUCXOJUT Ha OCHOBE
0TpabOTaHHBIX MHTEPPEHCHBIX pEHICHUH, OCHO-
BaHHBIX HAa KOMIUIEKCHON MEXaHH3allih W aBTO-
MaTH3aIlMl BCEX TPYMOEMKHX padoT, obecredn-
BAlOIUX KapAWHAIBHOE pelIeHHue MpoOIeMbl
0e30MacHOCTH  THUAPOPEKHMHBIX  paboT. ITo
MOYeT OBITh JOCTUTHYTO Ha 0a3e HAY4HBIX HCCIie-
JOBaHUI TIO TPeoOpa30BaHUIO MHOTOOTEPALUOH-
HBIX TIPOIIECCOB B HHTEJUIEKTyallbHBIE C aBTO-
HOMHBIM aBTOMAaTHUYECKUM YIIPaBICHHEM.

Hnst Toro, 4toOBl OBICTpee pearupoBaTh Ha
WU3MEHEHUS] TIPUPOJHOW Cpelbl, MOMYYHTh KOHK-
PETHYIO WH(GOPMAITUIO, TIOBBICUTH 3(PPEKTUBHOCTh
MPOM3BOJICTBA, HYXHO IMONY4YHTh, 00paboTaTh M
MPOAHAIM3UPOBATE OTPOMHOE KOJIWYECTBO JaH-
HBIX, a TaKKe ONTHMH3UPOBAaTh 0a3y MaHHBIX,
MpUYeM B CHCTEME peanbHOro BpeMeHH. Jlis
paboThl ¢ TakuMH 0ObeMaMi HHQOPMAIIMK aBTOPEI
BBIHY)KACHBI ~MOJCPHHU3UPOBATh HHCTPYMEHTEHI,
aHaIM3UPYs BCE JIAHHBIE.

CrnenoBaTenbHO, OOMIMM I pelieHHus 3ajad,
BBITIOTHSIEMBIX B KOMITJIEKCE THAPOTEOIOTHIECKIX
WCCIICIOBAHNN BBISBISIETCSA: CO3JaHHE ¥ BHEI-
penue texHosoruu Big Data, BBelieHUE HaHHBIX B
aTpuOyTHI; cHOpMYIHPOBaHHBIE OCHOBHBIX IPHH-
UIOB paboTHI, W3yYeHHE THUAPOTEONOTHICCKUX
YCIIOBUI paiioHa MECTOPOXKICHHS, BCECTOPOHHSIS
OIIEHKa 3THUX YCJIOBHWA W BBINIOJHEHHE HEO0XO-
JIUMBIX THIIPOTEOJIOTMYECKUX TPOTHO30B M 000C-
HOBaHMHU, oOecnieunBaronux 3)(HEKTUBHOE BBIMOJI-
HEHHE IOHUCKOBO-Pa3BEIOYHBIX PadOT; 0OBEKTHUB-
HOE TEOJIOTHYECKasi OICHKa MECTOPOXKICHUS H
o0ocHOBaHME HanboJee OIArONPHUITHBIX YCIOBHH.

C pocToM BO3MOXKHOCTM 4YacTOTHl 3aMEpOB
YCTPOMCTB  aBTOMAaTH3MPOBAaHHBIX  HM3MEPEHUil
YpOBHEH TMOJ3EMHBIX BOJI, ITIOBBIIICHUEM Iapa-
METPOB 3aMepa W YBEJIWYECHHEM 4YHclia HaOIo-
JIATebHBIX ITYHKTOB PEXHUMHBIX CTaHIUH, depe3
KaXIple 1Ba MeCALA Mbl CO3/1a€M CTOJIBKO JaHHBIX
M TEMaTHYECKHX CXEM M KapT, CKOJbKO MBI
NOJYYMIM C CaMOro Hayaja peXUMa BIUIOTH 10
2000 roma. OOBEeMBI HEOMHOPOAHON H OBICTPO
nocrynampimeid nudpoBoli  uHpoOpMaIMK 00pa-
00TaTh TPaAWIMOHHBIMH HHCTPYMEHTaMH HEBO3-
MoxkHO. K 2020 r. 00beM mocTymHOU mudpoBoOi
MHQOPMaLUKN BO3pacTeT IPUMEPHO B 5 pas.

OrpoMHBEIIT 00BEM THIAPOPESKUMHBIX JTaHHBIX
oOpabaTeIBacTCsl IS TOTO, YTOOBI CICITHATHCTHI
MOTJIM TIOJIyYUTh KOHKDETHBIE M HYKHBIE UM
pe3yibTaThl A UX AajdbHEHIIero 3¢¢QeKTUBHOTO
MpuMeHeHus. B HacToslmee BpeMs CHUTyalus
M3MEHWIACh B JIBYX aCIIEKTaX:

NOABWINCH OoJiee BCEOOIINE TEXHOJOTMU Kak
Big Data, nHCTpyMEHTHI W METOMBI I aHAIHN3a, a
TaKK€  COIMOCTABIICHUS  PasIUYHBIX HAOOPOB
JTAHHBIX;

WHCTPYMEHTHI aHATU3a TOTOTHIIUCH MHOXKECT-
BOM HOBBIX WCTOYHHKOB JaHHBIX, YTO OOYCJIOB-
JICHO TIOBCEMECTHBIM IEPEXOA0M Ha LU(PPOBLHIC
TEXHOJIOTHH, a TaKK€ HOBBIMH METOAAMH aBTO-
MaTHU3UPOBAHHOTO cOOpa ¥ M3MEPEHHUS JaHHBIX.

HccnenoBareny MpoOTrHO3UPYIOT, YTO TEXHOJO-
run Big Data akTuBHee Bcero OyayT NpUMEHSTHCS
B TIPOHM3BOJICTBE, T'€OIKOJIOTHH, KOMMYHHUKAIIWH,
3/IpaBOOXPAHEHUH, TOPTOBIE, TOCYNpPABICHUH U
JPYTUX Pa3IUuHBIX cepax U OTpacisx.

3aknwuenue. Big Data B THAPOre0TIOTHUECKUX
UCCIIEIOBAHUSAX — 3TO COBOKYITHOCTH TEXHOJIOTHI
00pabOTKH T'€0JIOrO-THAPOTEOOTHISCKUX JTaHHBIX
JUTSL  TIONy9eHWsT WHPOpMAUA O MPHHITAN
peuieHuil. B HbIHENIHME BpeMsl HEBO3MOXHO Hpe.I-
CTaBUTHh CTPOUTEIHCTBO OOBEKTOB JIFOOOTO MACII-
Taba W Ha3HauyeHUs Oe3 TPOBEACHHUS THUIAPOTEO-
jorudeckoro wuccienoBanus. CozgaHue JBYX —
WIA TPEXMEPHOW MOJENN THIPOreoIorHYecKoil
00CTaHOBKH TII03BOJIIET TIONYYHUTH MOJHYH Kap-
THHY YCIIOBUH UCCIIEyeMOW MECTHOCTH; OIICHHUTH
COCTOSTHHE TPYHTOBBIX BOJl B OOBEKTE, BIIHSHUE
MPOTHBOQIIBTPAIIMOHHBIX MEPOTIPUSTHH Ha YPOB-
HU NOA3E€MHBIX BO/J]; IMMPOrHO3UPOBATH M3MCHCHHC
YPOBHSI TPYHTOBBIX BOJ B XOJE CTPOWTEINILCTBA,
pucKu noaToIuieHns U MH. 1p. [loctpoenue ruapo-
TeOJOTHYECKON MOJAETN MECTHOCTH IIeNeco00-
pa3HO Ha4YMHATH C CaMbIX PaHHUX JTAlOB CTPO-
WUTENbCTBA,  BIIOCIEACTBUM  Oojiee  JIeTAIbHO
YTOUHSISI MOJIENb Ha OoJiee IO3THUX CTAIHSX.

Bo Bcex ClIydadX B OTUX MNpPU3HAKaX IMOJYCPKU-
BaeTCs, YTO OIPENEISIIOIIEH XapaKTepUCTHUKOM st
OONBININX JAHHBIX SBISAETCS HE TOJNBKO WX (¢u-
3u4eckuil 00beM, HO APYrHe KaTeropuu, CyLIecT-
BCHHBIC I MPEACTABJICHUA O CJIOXHOCTHU 3aJdadu
00paboTKy M aHanwW3a JaHHBIX. UeM OoJbIie MbI
3Ha€M O TOM HWJIM UHOM IMPEAMETE HIIU SABJICHUH,
TeM OoJiee JOCTOBEPHO CMOXKEM JOCTHYh HOBOTO
MOHMMAaHUSl M TpeacKa3aTb, YTO NPOU3OMIET B
Oyaymem. B Xxome cpaBHeHHs OOJBIIEro KOIU-
YeCTBa TOYCK OJAaHHBIX BO3HHMKAIOT B3aMMOCBS3H,
KOTOpBIE paHee ObUIH CKPBITHI, M 3TH B3aUMOCBSI3U
IMMO3BOJIAIIOT HaM YUYUTBCA W IIPUHUMATH Ooitee
B3BELICHHBIC pelleHus. Yaiie Bcero 3To jenaercs
C MOMOILBIO TpoIecca, KOTOPBIA BKIIIOYAET MOCT-
poeHne Mojesieil Ha OCHOBE OOJBIIUX aHHBIX,
KOTOpBIE MBI MOXeEM coOpaTh, W HalbHEUTITHI
3allyCK MMHTAIlMU, B XOJe KaXXIbId pa3 HacTpa-
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WBAIOTCS 3HAYCHMsI TOYEK JAHHBIX W OTCIECKH-
BAeTCs TO, KaK OHU BIMSIIOT HA HAIlld PE3yJIbTATHI.
Pestomupyst npumenenune Big Data B ruapo-
TEOJIOTHYECKHUX HCCIENOBAaHUAX MOYKHO CKasarhb,
YTO OHO COAEPKUT OOJIbIIME AAHHBIC, YIIy4IlIaeT
IpOIIECC, HAyYHO-UCCIEN0BATENbCKUX padoT, Tex-
HUYECKUH OTYET, I/le B MOJHON Mepe OTpa)KeHbI
JAaHHBIE O CTPYKType TEpPPUTOPUH, pacueThl U
BBIBOJIbI, TIOJIy4€HHBIE B XOJE€ TIHMIPOTEOJIOTH-
gecknx pabor. Takum oOpa3zoMm, MOKHO TOOHTHCS
MaKCHUMaJIbHOIO cOOpa JaHHBIX U MaKCHUMaJIbHOU
TOYHOCTH TIPOTHO3UPOBAHMWS W3MEHEHUS TUAPO-
Te0JIOTHYECKOTO COCTOSIHUS OKpYJKaroIlel cpersl
U ee BIMAHUS Ha OOBEKT, Kak Ha 3Tame CTpo-
UTENbCTBA, TaK U B MEPCHEKTHUBE OJTOCPOUYHOM
IKCIUTyaTalllu YK€ TOTOBOIO OOBEKTA.
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Abstract. This study compares and evaluates the DEMs based on the Shuttle Radar Topography Mission
(SRTM) as released by the by the Consortium for Spatial Information (SRTM CGIAR-CSI version 4.1), the 1 arc-
minute global relief model (ETOPO1) over the Tashkent geodynamical polygon in Uzbekistan. Determining the
accuracy of the elevation values of the products (absolute accuracy) was used to compare and validate the elevation
products against the GNSS results.

Keywords: geoinformation technologies, remote sensing, GNSS

AGerpakT: Makonmana Y36eKHCTOH Xydymmaa skoiimamran TONIKEHT TeoJIMHAMMK TOTHIOHHM yuyH Shuttle
Radar Topography Mission (SRTM CGIAR-CSI 4.1 sepcusicu) Ba ETOPO1 ri106an pakamiii peibed) MoAeIapuHI
OajaHANMKIAPUHN TAKKOCIAIUTHPUII Ba TAHJNAII HATHXKANApu KeNTHpWiIraH. MOJAeIapHUHT — OaiaH/IInK
KUHMaTIapUHA XATOJMIMHU Oaxosaml  y4yH (aOCONIIOT —aHUKIIHK) GNSS  ymyoBnapu HaTmkanapuiaH
dhoimananmay.

Kanut cj3aap. reo-ax00pot TexHoNorusuap, epau Macodana 3oumiam, GNSS

AfctpakT: B paboTe BhIMONHEHa OIEHKa M BBHIOOp mH(ppoBOH Moxenn penbeda mus TamkeHTCKOro
re0IMHAMHUYECKOT0 TOJIMIOHA C MCIOJIb30BaHUEM MI00aNbHBIX H(poBbIX Moneneit penbeda SRTM CGIAR-CSI
Bepcuu 4.1 u ETOPO1. Onenka TogHOCTH U BBEIOOp Mozesel 0a3upoBacs Ha CPABHEHUH C 3HAYCHHUSIMH BBICOTaM,
MOJIy4eHHBIMH ¢ moMoInsio GNSS.

KoueBble ci1oBa: reonHPOpPMaIMOHHBIE TEXHOJIOTHH, IMCTAaHIMOHHOE 30HIupoBaHne, GNSS.
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1. Introduction

Accurate models of the topography are
important from a scientific (hydrology, gravity
field modelling, geology, land use, landslide
monitoring) as well as from a socio-economic
point of view (precise flood prediction, local-scale
weather forecasts) [1]. Description of the relief in
the form of a digital model is the basis of the being
created Uzbek spatial data infrastructure [2].
Currently, the topography may be extracted from
Digital elevation models (DEM) based on remotely
sensed observations, such as SRTM (Shuttle Radar
Topography Mission), which offer nearly global
coverage in areas with insufficient observational
data and difficult to access for observation [3].
However, the accuracy of DEMSs usually is not
uniform because they use various data sources in
their construction. Before using it, users must first
be aware of the impact of errors (such as
incomplete density of observations, positional
inaccuracy, data entry faults, processing errors,
classification and generalization problems) of the
DEM in the area of interest [4]. It is necessary to
select an appropriate model for different kind of
applications in the given region. Due to its
accuracy and cost-effectiveness the Global
Positioning  System  (GPS)  provides new
opportunities for producing and validation of
DEM's especially for developing countries. The
error can be directly estimated by comparing the
heights extracted from a DEM and their values
interpolated from GPS/levelling data [5].

The goals of this work were to quantify and
compare vertical accuracy, assess dependence
between vertical accuracy DEMs based on the
SRTM mission as released by the by the
Consortium for Spatial Information (SRTM
CGIAR-CSI version 4.1) and the 1 arc-minute
global relief model (ETOPO1) [6,7]. Tashkent
geodynamical polygon in Uzbekistan was chosen
for verification of the models.

2. Data and methods

Tashkent  geodynamical polygon (TGP)
operates since 1977 in order to search for
precursors of earthquakes and for studying local
geodynamic phenomena [8]. The region is located
in the Middle Tien-Shan zone at the boundary the
Tien-Shan orogenic territory and the Turan plate
and it is closely related to the activity of the
Karjantau depression. The mountain ranges
(Karzhantau, Chatkal and Kurami), covered by
young structures in some arears, surround this field
and decrease in southwest direction. Note that high
mountainous regions are located in the south-east
and north near Charvak water reservoir and the
maximum heights reaches up to 3000 m. Fig.1
shows the topography of TGP constructed from the

SRTM (Shuttle Radar Topography Mission) DEM
and GNSS network distribution.

T

Fig. 1. SRTM topography and GNSS points
used to verify the DEMs at TGP

The SRTM, undertaken by the National
Geospatial-Intelligence Agency (NGA) and the
National Aeronautics and Space Administration
(NASA), collected data of dual spaceborne
imaging radar (SIR-C) and dual X-band synthetic
aperture radar (X-SAR). One of the important
distinguishing features of the SRTM mission is
that the data set is intrinsically three-dimensional
and self-consistent geometrically over the globe.
The final product (SRTM v4) released in August
2008 and is freely available on the USGS website
was chosen for this study [9]. The absolute vertical
error estimated using the available ground truth is
better than 9 m in Eurasia, indicating that SRTM
improved on its design goal of 16 m absolute by
almost a factor of 2 [10].

The ETOPO1 1-Arc-minute resolution (2km)
model developed by the National Geophysical data
Center (NGDC), an office of the National Oceanic
and Atmospheric administration (NOAA) in
August 2008 is based on multiple data sources.
Data sets used in the ETOPO1 Global Relief
Model were all originally referenced to sea level
[7]. Note that ETOPO1 model also incorporate
SRTM data, but it has been rarely analyzed in
recently publications.

The original reference dataset used for the
validation of DEMs consists of a total of about 31
GNSS points (fig. 1), collected during campaigns
between 2009 and 2010 by researchers from the
Institute of Seismology and the National Center of
Geodesy and Cartography. The GNSS data are
referenced to the ITRF2008 and provide geometric
(ellipsoidal) heights with reference to the WGS84
ellipsoid. The vertical data for Uzbekistan is not
connected to International Height Reference Frame
(IHRF) and there is no systematic data base of
geoid definition by modern methods. Therefore,
the global Earth Gravitational Model 2008
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(EGM2008) [11] assessment was done for
Uzbekistan in our previous work [12].

The ellipsoidal height H¢VSS(P) of a point P
was transformed to a normal height (h) by using
geoid undulations for EGM2008 ., ,s(P) at
control points are received using Calculation
Service of the International Center of Global

Terrestrial Models (ICGEM) with equation
[13,14]:
h(P) = HGNSS(P) - é/EGMZOOS(P) (1)

Most of the further processing took place in an
ArcGIS (ESRI, Redlands, CA, USA) software. As
a first step, both DEMs datasets were resampled to
a STRM’s 3- arcsecond grid. Homogeneous
surface for investigated region TGP was created
for GNSS data and DEMSs using nearest neighbor
interpolation [12] (fig.2).

| EIRE
I 5«
I o

| 4021 000

J1a76. 1740
[ 1250--4m
B 1z ¢ o0
I 1 ooc - e

| RRACERE-S)

i By
| B
P e mie
5565
061120
.17
B - 750-1420
B - s0-1570
s

23 - mim

Fig.2. DEMs datasets surfaces (from left: GNSS,
SRTM, ETOPO) created by using nearest neighbor
interpolation

3. Results

The differences between the reference GNSS
and DEMs datasets were acquired by executing the
following subtractions: (SRTM-GNSS),
(ETOPO1-GNSS) to determine the vertical
accuracy of the TGP DEM. We obtained the error
statistic shown in Table 1. The mean values of the
elevation difference between SRTM, ETOPO1 and
GNSS are 36.42 m and -42.07 m respectively. This
comparison highlighted the difference between 26
m and 44 m for SRTM and values between -219 m
and 54 m for ETOPOL. Obviously, the difference
between these global assessments of DEM
accuracy are that the ETOPO1 analysis indicate a
consistent bias, whereas SRTM indicated a much
smaller bias. RMS statistic is also higher for
ETOPO1 model.

Table 1. Summary statistics of DEMs for the

study area
SRTM- (ETOPO1-
GNSS, m GNSS), m
Minimum, m 26.35 -219.31
Maximum, m 43.80 54.25
Mean, m 36.42 -42.07
RMS, m 3.34 39.34

But when considering the relief features, we
can make the assumption that large bias in the
heights of the ETOPO1 model are due to tectonic
and water level variations in Charvak resservoir
factors. The (SRTM-ETOPO) difference of the
elevations at the each GNSS point was extracted
for wverification of the assumption (fig.3), the
results confirm that the SRTM DEM elevations are
overall quite close to ETOPO-DEM values
(between 26 m and 88 m) for low elevation areas
(AXUN, BIRL, E223, GORP, IGRK, KALM,
NAZR, R351, GRAV, KARA, TAUK, R732,
NARM, NCGC, BESH, UCHX, USMN, ILLY).
On the contrary, major differences between DEMs
were observed at mountainous part of TGP
(KARM, KUMR, KUNG, SARL, YUSP). This
area of the TGP is affected by the Kumbel and
Chatkal depressions and significant velocity rates
between 40 mm/year and 60 mm/year were found
for this zone, while the flat, foothills zones show
velocity rate up to 15 mm / year [15]. The total
annual volume of Charvak water in the reservoir
has increased almost six times since its
construction in 1970 [data provided by the
Hydrometeorological service of Uzbekistan].
Elevation bias for ETOPO1 model for “near water
reservoir” stations (FERM, KOKB, NM12, R247,
TAWB) can be explained by the seasonal water
volume variations of the Charvak.
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Fig.3. Elevation difference between models
ETOPO1 and SRTM

4. Discussion and conclusions

The quality of two DEMs (SRTM v4 and
ETOPO1) was assessed for the Tashkent
geodynamical polygon in Uzbekistan. The GNSS
network of TGP was used as reference data. The
assessment showed a significantly bias in the
ETOPO1 data of -220 m, whereas the SRTM v4
was well distributed with an RMS of 3 m. Both
models better represent topography in the flat area.
In contrary, the quality of models decreased for
mountainous and near reservoir areas. The
correcting SRTM v4 and GNSS data with global
EGM2008 geoid undulation could affect the result.
It can be concluded construction precise digital
model of the region should be supported by local
geoid information in the future.
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Abstract

An understanding the contribution of climate changes in the ecologically sensitive and fragile regions in the five
countries of Central Asia has been selected Amudarya River Basin (ARB) which is covering Turkmenistan,
Uzbekistan and partly Tajikistan and Kyrgyzstan. The temporal and spatial variation characteristics of
Evapotranspiration extended by utilizing Moderate Resolution Imaging Spectroradiometer (MODIS) remotely
sensed data products. The MOD16A2 Version 6 Evapotranspiration/Latent Heat Flux product is an 8-day composite
dataset produced at 500 meter pixel resolution. The algorithm used for the MOD16 data product collection is based
on the logic of the Penman-Monteith equation. The pixel values for the two Evapotranspiration layers (ET & PET)
are the sum of all eight days within the composite period. The pixel values for the two Latent Heat layers (LE &
PLE) are the average of all 8 days within the composite period. The period of selection is estimated from 2001 till
2018. The findings can provide useful information on river basins ratings to policy makers and stakeholders around

the Central Asian countries.

Key words: Amudarya River Basin, MODIS, Evapotranspiration, Latent Heat Flux, Central Asia

Introduction

The major rivers in Central Asia as Amudarya
and Syrdarya have a big potential and significant
role to the agriculture sectors which is
geographically located in the arid and semi-arid
regions of the Middle Asia. Intensive agriculture
caused the unilateral changes in water management
and estimation Evapotranspiration (ET,) ratings
will commitment to cooperate [2,4] and develop
water use plans in further to reduce water
resources. Irrigated agriculture has been important
sector in economic pillars in downstream countries
like Turkmenistan, Uzbekistan and partly
Tajikistan and generally causing widespread
ecosystem degradation in these zones. The highest
ratings of the water use being Turkmenistan and
Uzbekistan each taking about 42% of total water
flow. Three major tributaries contribute to the
river: Kafirnigan (Afganistan), Sherabad and
Surhandarya in Uzbekistan. Based on report of
Amudarya Basin Network® annually ARB is heavy
water loss (up to 40%) due to outdated irrigation
canals loss. To understand the challenges in ARB
facing in the region was established to estimate
ET, ratings by MODIS data product through
utilization of Google Earth Engine (GEE) code.
The MOD16A2 dataset produced at 500 meter
pixel resolution and as ARB zone is more possible
to apply. The pixel values for the two
Evapotranspiration layers (ET & PET) are the sum
of all eight days within the composite period. A
few researches have been published on land
changes and their driving mechanisms around
ARB zones, but this area is an important
ecologically sensitive area. We focus on the
application of these theories to satellite remote
sensing. In generally, the Evapotranspiration (ET)
is the sum of evaporation and plant transpiration
from the Earth's surface to the atmosphere, in the
case of ARB will estimate the level of transpiration
in the top surface of the selected area.

Target area

ARB is fed mainly by snow and glacier melts in
the high mountain regions of Kyrgyzstan,

® http://amudaryabasin.net/

Tajikistan and Afghanistan. Winter rainfall is
stored mountainside in the form of snow and ice,
and is discharged in the spring and summer as
runoff. Around 61% of the Amudarya river is
located in the Central Asia, while 39% of the river
is located in Afghanistan. The Amudarya River
Basin (ARB) is the major transboundary water
issue in the Central Asian Areas with a catchment
area of 309 000 km? and length 2540 km. and is
witnessing intense competition over water use.
Most of the Amudarya river flow is formed on the
territory of Tajikistan (72.8%) and being upstream
zones, in Afghanistan (14.6%) and 8.5% in
Uzbekistan (downstream). The following four
countries: Uzbekistan (violet), in down zone is
Turkmenistan and eastern side are Tajikistan and
Kyrgyzstan located (fig.1a) and in the fig.1b shows
major tributaries of ARB basins (blue color) and
observed area is pointed in green dot and black
color indicated inland water area and lakes in
Central Asia (fig.1b)

i Sy Pt 03 Gy o€t

Figures 1a,b. General overview of targeted area and
tributaries Amudarya river in these following countries.
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Material and methods

The MOD16A2 Version 6 Evapotranspiration/
Latent Heat Flux product is an 8-day composite
product produced at 500 meter pixel resolution.
The code utilized and amended based on Google
Earth Engine (GEE) code and estimated for the
period of 2001 till 2018 for ARB zones which is
covering Turkmenistan, Uzbekistan, Tajikistan and
Kyrgyzstan (fig.2). The algorithm used for the
MOD16 data product collection is based on the
logic of the Penman-Monteith equation [3] (eq.1),
which includes inputs of daily meteorological
reanalysis data along with MODIS remotely sensed
data products such as vegetation property
dynamics, albedo, and land cover [5].

). 56400 2., e, —e,)

JET, = Loy

where p, is air density in kg m-3, Cp is
specific heat of dry air [~1.013 x 10-3MJ kg-1 °C-
1], eso is mean saturated vapor pressure in kPa
computed as the mean eo at the daily minimum
and maximum air temperature in °C, r,, is the bulk
surface aerodynamic resistance for water vapor in s
m-1, ea is the mean daily ambient vapor pressure
in kPa, and rs is the canopy surface resistance in s
m-1. E= Mass water evapotranspiration rate
(gs—1m-2), ET°= Water volume evapotran-
spired (mm s—1), G = Ground heat flux (W m—2),
usually difficult to measure A = Rate of change of
saturation specific humidity with air temperature.
(PaK—1) and y = Psychrometric constant (y = 66
PaK-1), pa = dry air density (kg m—3). On figure
1 demonstrates the ET codes amended after GEE
example and ET® ratings for the period 2001-2018
in the ARB zone.

Turkmenistan
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o

Figure 2. General overview of ET? ratings in ARB zones which is covering Turkmenistan, Uzbekistan,
Tajikistan and Kyrgyzstan
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Results and discussion

The following four countries, meanwhile,
warming of climate causing of increasing rating of
degradations and extension of desertification in the
lowland and foothill zones of the landscape and
consequently surrounding experienced of a raising
balance of evapotranspiration (ET,). The study
concluded, increasing drought anomalies which is
closely related with raising (ETO) in the lowland
and foothill zones of Central Asia indicated on
decreasing of NDVI indices with occurred sandy
and loamy soils it will resulting a loss of
vegetation diversity (endangered species) and
raising of wind speeds in lowlands of Central Asia,
but on regional level especially towards
agricultural intensification (without rotation) it
indicated no changes of greenness index. To
investigate how vegetation feedback modifies the
sensitivity of drought indices associated with
raising tendency of air temperature and changes of
cold and hot year seasons length in the territory of
Central Asia.

The strongest correlation is in late summer and
autumn, and the weakest correlation is in spring,
when snowmelt plays an important role. It is clear
that one of the most important consequences of the

temperature increase in arid lands is the increase of
evapotranspiration (ET,), and therefore aridity.
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THE PERSPECTIVE DIRECTIONS OF APPLICATION OF GEOGRAPHIC
INFORMATION SYSTEM

Abdunazarov J.N. - Jizzakh Polytechnic Institute, Jizzakh, Uzbekistan
jamshid1986 86@list.ru

Abstract: This article is dedicated using geoinformation system in the transport-road sectors. The purpose of
this article is to find those directions in the transport-road sector, where it is possible to effectively use geo-
information system. Given specific direction and examples of using geoinformation system such area as, road
construction, traffic safety, logistics, and environment protection. Data using in ArcGIS was obtained from nature

experimentations and polygon works in the Jizzakh city.

Keywords: GIS; road sector, traffic accidents, noise, traffic congestion.

INTRODUCTION

The development of telecommunications and
information technologies has made it possible to
use them in all spheres of our life. We can observe
this from jurisprudence to archeology, from
engineering to construction, or from management
to monitoring. Many fields in science, through
influence with each other, made it possible to open
new directions. The new directions created also
began to influence other areas of science. This
gave impetus to the formation of new disciplines in
science and education.

One of this area in science is the merger of two
disciplines, such as geography and information
technology, creating a new direction as a geog-
raphic information system (GIS), or a geoinfor-
mation system that provides the collection, storage,

processing, access, display and dissemination of
spatially coordinated data (spatial data).

GIS contains data on spatial objects in the form
of their digital representations (vector, raster,
quadrotomic and others) and includes a set of
functional capabilities corresponding to the tasks in
which geoinformation technology operations are
implemented supported by software, hardware,
information, regulatory, personnel and
organizational support [1].

Geoinformation technologies are closely related
to cartography. Therefore, topographic and
thematic maps, aerial photographs and space
imagery are the main sources of information. To
coordinate all other data in the GIS, coordinate
systems adopted in cartography are used. One of
the main ways of processing is the analysis and
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synthesis of data. GIS is a mathematical-
cartographic simulation and the delivery of
information to the user, which is most often carried
out in the form of maps, cartograms or block
diagrams.

The purpose of this article is to find those
directions in the automobile-road sector, where it is
possible to effectively use geoinformation systems
(GIS).

METHODS

We have identified the following areas of
research, where, according to the authors, the most
effective application of GIS is:

1. Obtaining information about the conditions
of the street-road network;

2. Monitoring planning for the construction of
highways and city streets;

3. Analysis of traffic congestion;

4. Logistics;

5. Accident analysis;

6. Study of traffic noise.

All the above directions are directly connected
with the map.

The use of GIS technologies makes it possible
to obtain information about the conditions of the
road network and analyze the data of the attributes
(Fig. 1).
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Fig.1. Information on the condition of highways in
Uzbekistan by regions a-density of roads; b-length of
roads.

Monitoring the condition of the roadway and
repair planning is one of the most popular
applications of GIS in the road sector. Often, only
color coding of road sections by repair time is
enough to significantly optimize the process and

improve the quality of the road surface as a whole
(Fig. 2). If you use GIS to integrate a variety of
information on the road network (types / quality of
coverage, transport load, repair dates), then based
on it you can build a dynamic wear model and
automate the planning of repairs. In the
geodatabase, it is convenient to store information
about road signs and other "roadside" information,
tied to geographical or linear coordinates.
Coverage monitoring is needed not only for roads,
but for airports. A similar task with respect to
railways is also for the railways. In all these areas
of transport, GIS can significantly improve the
efficiency of spending on maintenance of the cover
or the way in good condition.

Fig.2. Monitoring of planning the reconstruction of
the road network in the city of Jizzakh

Estimation of road congestion of highway is
considered as one of the planning fields that could
benefit from the use of GIS technologies.
Congestion on the roads appears when a large
number of vehicles are trying to use the general
transport infrastructure. This leads to deterioration
in the use of existing infrastructure, thereby
contributing to an accelerated increase in
congestion, which in turn leads to further
degradation of the infrastructure.

Engineers have many issues that can be better
handled with GIS. [2]. Analysis of traffic
congestion is one such issue (Fig. 3). To achieve
this goal, integration with software is measured,
which has a graphical user interface that includes
GIS. Nowadays, GIS has the ability to receive a
huge amount of information about the road traffic
of the road network due to advanced technologies.
This information is necessary for modeling the
transport flow and is considered as a potential
underlying platform for motion simulation data.
The rapid growth of urban traffic requires effective
methods of control.

Logistics is one of the traditional fields of
application of geoinformation systems. As part of
the management, dispatching and delivery
planning system, GIS has been successfully
applied in large transport companies, in courier
services of online stores, in the organization of
service and emergency services and in other
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industries (Fig. 4).
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Fig.3.The analysis of traffic congestion

It is known that the wide spread of satellite
navigation has become an incentive in the
development of transport GIS, however, the range
of GIS tasks solved is much wider than the help in
building routes or displaying the current location
of vehicles on the map. Spatial analysis, modeling,
maintenance of a single geographic database of
various objects with all their attributes and other
GIS capabilities make it possible to achieve
significant cost reduction, shorten the delivery
time, and optimally use the available resources.
GIS in this case is used as an automated system for
calculating routes for a variety of vehicles, delivery
points and a variety of changing parameters.

Application of GIS in logistics - the choice of
the optimal location for the placement of logistics
assets (warehouses, distribution centers, transport
bases, etc.). With the help of GIS, the analysis of
the road network, the available facilities for the
construction or lease of facilities, the location of
the main customers and consignees of goods, etc.
is carried out. The placement of maps, data and
analysis results on the corporate geoportal will
provide the necessary information to all the units
of the organization that are involved in this work.
There are data showing that the economic effect of
optimizing the already established distribution
network is usually 20-30%, while the optimization
of individual delivery routes gives 5-10% [3].

Fig.4. Analysis of the street-road network of the
Jizzakh city with the ArcGIS 10

Road safety plays an important role in any
modern society. The goal is to reduce traffic
accident statistics and, consequently, the number of
lives and costs lost as a result of road accidents.
The implementation of a detailed analysis of road
traffic accidents with the help of GIS will increase
the opportunities for achieving this goal. It is
common practice to use statistical data, diagrams
and tabular information to understand the traffic
accident patterns. But to spatially visualize the
situation in the city, as well as a map that displays
the models, can increase the efficiency of work and
visually show the dangerous sections of the street-
road network of the city or region. The use of GIS
with the ability to display with attribute spatial data
will allow to effectively developing measures for
organizing traffic, as well as for ensuring traffic
safety (Fig. 5).

The ability of GIS to associate data attributes
with spatial data facilitates the prioritization of
road accidents and the graphical presentation of
results for more efficient planning and decision-
making. The locations of hazardous areas (urban
streets, highways, intersections, junctions) can be
identified using GIS based on the analysis of
spatial characteristics of the identified locations, as
well as the opportunity to identify the main factors
causing accidents. In many developed countries,
GIS is widely used for the analysis of traffic
accidents, and this method is called "black spots".
Many government institutions and research
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centers, as well as higher education institutions, are
working to create new tools and improve existing
scenarios for the analysis of road safety using this
method.

@ Traffic accident - ArcMap - Arclnfo
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Deterioration of working and resting conditions
with an increased level of traffic noise negatively
affects labor productivity and quality, contributes
to the development of nervous disorders and other
health disorders. Therefore, protecting the public
from traffic noise is not only social, but also
economic.

The application of GIS technology in the
determination of traffic noise makes it possible to

visually show on the map the propagation of noise
in the environment, as well as to interpolate the
data obtained by means of full-scale experiments.

CONCLUSIONS

The road network is best displayed on the
geographic map. Therefore, the most visual and
generalized representation and analysis of this
information can only be done with the help of
modern computer geoinformation systems. The
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DETERMINATION OF LAND USE/COVER VARIATIONS AND LAND USE POTENTIALS
USING METHODS REMOTE SENSING AND GIS: A CASE STUDY OF KEGEYLI DISTRICT,
KARAKALPAKSTAN, UZBEKISTAN

Bekanov K.K.? Safarov E.Yu.? Reymov P.R".
# National University of Uzbekistan named after Mirzo Ulug bek quwatbay1989@gmail.com
® Karakalpak State University named after Berdaq docgisnukus@gmail.com

Abstract. Land cover/use change information is a very important and useful source for planners in land use
studies. Moreover, determination of land use potential by considering capability of the land other characteristics
provides an important data source for regional planning studies. Remote Sensing (RS) and Geographical
Information Systems (GIS) are widely used for this purpose. This study aims to determine land use/cover changes in
the Kegeyli district of Karakalpakstan and using Remote Sensing and Geographical Information Systems. This study
applied supervised classification-maximum likelihood algorithm in LANDSAT imagine to detect land cover/land
use changes observed using multispectral satellite data obtained from Landsat 7 and Landsat 8 for the years 2008
and 2018 respectively. The district land was classified into four major land cover/use classes viz. High vegetation,
low vegetation, Bare land, and Water. Resultant land cover/land use and overlay maps generated in ArcGIS 10.1,
indicated a significant shift, the bare lands grew from 64 % to 75% respectively. These land cover/use
transformations posed a serious threat to district land resources. Hence, proper management of the district land is
required or else these resources will soon be lost and no longer be able to play their role in the socio-economic
development of the area.

Keywords: Change detection, Land cover/land use change, supervised classification, Kegeyli district, Remote
Sensing.

Annotatsiya: Yer qoplami to'g'risidagi ma'lumotlar yerdan foydalanishni o'rganishda rejalashtiruvchilar uchun
juda muhim va foydali manba hisoblanadi. Bundan tashgari, yerning boshga xususiyatlarini hisobga olgan holda
yerdan foydalanish potentsialini aniglash mintagaviy rejalashtirish tadgigotlari uchun muhim ma'lumot manbai
bo'lib xizmat giladi. Ushbu magsadni amalga oshirish uchun masofadan zondlash va geografik axborot tizimlari
(GIS)dan keng go'llanildi. Ushbu tadgigotning magsadi masofadan zondlash va GIS usullarini qullagan holda
Qoragalpog'iston Respublikasi Kegeyli tumanining yer qoplamadagi o'zgarishlarni aniglashdir. Ushbu tadgiqot 2008
va 2018 vyillarda Landsat 7 va Landsat 8 dan olingan multispektral sun'iy yo'ldosh ma'lumotlari yordamida
LANDSAT tasavvuridagi yer yuzasi qoplamasi o'zgarishini aniglash uchun boshgariladigan tasnif-maksimal
ehtimoli algoritmidan foydalangan. Tuman yerlari to'rtta asosiy yer qoplami sinflariga ajratilgan. Yuqori hosildorli
yerlar, kam hosildorli yerlar, gishliq xojaligiga yorogsiz yerlar va suv obiektlari. Yer gqoplamining ozgarishlari
ArcGIS 10.1 dasturida tahlil gilinda va natijaga ko'ra sezilarli darajada o°zgargani ko'rsatdi, yani eng jiddiy
o'zgarish gishlig xojaligiga yorogsiz yerlar 64% dan 75% gacha o'sgan. Ushbu yer goplamining o'zgarishlari,
tuman yer resurslariga jiddiy xavf tug'dirdadi. Shunday gilib, tuman yerlarini to'g'ri boshgarish talab etiladi yoki aks
holda bu resurslar tezda yo'q bo'lib ketadi va hududning ijtimoiy-igtisodiy rivojlanishiga jiddiy tasir ko rsatadi.

Kalit so'zlar: O'zgarishlarni aniglash, yerni goplami / yerdan foydalanishning o'zgarishi, boshgariladigan
klassifikatsiya, Kegeyli tumani, masofadan zondlash.

Annoranusi. THpopManms 00 U3MEHEHHSIX 36MHOTO TIOKPOBa / 3eMJICIIOJIb30BAHUS SIBJISICTCS. OUCHb Ba>KHBIM H
MOJIE3HBIM MCTOYHMKOM WH(OpManmu Ajsi CIENHUAINCTOB 10 IUIAHUPOBAHHUIO 3eMJiIenonib3oBaHus. Kpome Toro,
ONpeNeNIeHNe TMOTEHLUaNa 3€MJIENONb30BaHUsS C Y4eTOM BO3MOXKHOCTEH JAPYrMX XapaKTEpUCTHK 3EMIIU
obecrieynBaeT Ba)KHBIH MCTOYHMK JIAHHBIX JUISL MCCIICAOBAHUI PErMOHANIBHOTO IUIAHWPOBaHUS. JlMcTaHIIMOHHOE
3ouaupoBanue (RS) u reorpadudeckne napopmanmonnsie cuctemMsl (GIS) MIMPOKO MCMOMB3YIOTCS IS 3TOH IIETTH.
OT0 HccIen0BaHNE HANPABJICHO HA ONpPEICICHUE M3MEHEHUH B 3€MJICTIONB30BAHUH / MOKpBITHN B KereimmackoM
paiione KapakanmakcTaHa W HCIIOJIB30BAHMM CHCTEM JAWCTAHIMOHHOTO 30HAMPOBAHUS M TeorpadMuecKux
MH()OPMALMOHHBIX CHCTEM. B 3TOM mccienoBaHuu ObLT MPUMEHEH KOHTPOJIMPYEMBIH alrOpUTM KiaccH(uKarum

128


mailto:quwatbay1989@gmail.com
mailto:docgisnukus@gmail.com

Me ‘morchilik va qurilish muammolari

2019 {un, maxcyc coH

MaKCHUMaJbHOTO TmpaBaononoous B mnpexactaBieHud LANDSAT st oOHapykeHHST W3MEHEHWH TOYBEHHOTO
MOKpOBa / 3eMJICTIONB30BAaHMUS, HAOIIOJAEMBIX C HCIIONBb30BAaHHEM MHOTOCHEKTPAIBHBIX CIYTHHUKOBBIX JaHHBIX,
nony4eHHBIX ¢ Landsat 7 u Landsat 8 3a 2008 1 2018 rogsl cooTBeTCTBEHHO. 3eMJiIsl OKpyra Oblla pa3iesicHa Ha
YeThIpe OCHOBHBIX KJIacca 3€MHOTO ITOKpOBa / HCIIONB30BAHWSA, a WMEHHO. BBICOKAas pacTUTENBHOCTH, HHU3Kas
PacTUTENFHOCTD, TOJBIE 3eMJIM M BOZa. Pe3ymbTupyromue KapThl paCTHTEIFHOTO ITOKPOBa / 3eMJICTIONB30BAHUS U
HanokeHus1, co3naHabie B ArcGIS 10.1, yka3piBaroT Ha 3HAYUTEIIBHBII CABHUT: TOJBIE 3MIIH BRIpOCiH ¢ 64% mo 75%
COOTBETCTBCHHO. DTH MPEOOPA30BaHUS 36MEIBHOTO TOKPOBA / MCIOIB30BAHUS MPEICTABISIOT CEPhE3HYIO YIPO3Y
JUTSL 3MEJIBHBIX pecypcoB paiioHa. CreoBaTeibHO, TpeOyeTcs HaJJieKallee yrnpaBlicHHE 3eMISIMUA paiiOHa, HHAYE
3TH PEeCypChl BCKOpPE OYAyT MOTEPSIHBI U OHU OOJIBIIIE HE CMOTYT UIPaTh CBOKO POJIb B COIMATBHO-3KOHOMUYECKOM

Pa3BUTUU paiioHa.
KaroueBple ciioBa:

O6Hapy>1<eHI/1e PI3M€H€HI/II71, 3eMeIbHBIT TMOKPOB / u3MeHeHue 3CMIJICIIOJIB30BAaHUs,

KOHTpOJ'H/IpyeMaH KJ'IaCCI/I(l)I/IKaIII/IH, paﬁOH Kerefmn, JAUCTAHIIMOHHOC 30HAUPOBAHUEC.

1. Introduction

Environmental and socio-economic problems
and their negative consequences that result from a
high level of science-intensive technique,
increasing population mobility, and the adverse
effects of natural and social relationships have led
to the disruption of ecological balance in nature.
Nowadays, one of the most urgent tasks is studying
and researching the ecological problems of the
Aral Sea region, which are of concern to the
Central Asian countries, assessment of the future
of the region, forecasting and solving ecological
problems.

Land cover/use change information is a very
important and useful source for planners in land
use studies. Moreover, determination of land use
potential by considering capability of the land
other characteristics provides an important data
source for regional planning studies (Can Bii lent
Karakus et al. 2015 ).

Remote Sensing (RS) has been used to classify
and map land cover and land use changes with
different techniques and data sets. Landsat images
in particular have served a great deal in the
classification of different landscape components at
a larger scale (Ozesmi and Bauer, 2002). Recently
several change detection techniques have been
developed that make use of remotely sensed
images. A variety of change detection techniques
and algorithms have been developed and reviewed
for their advantages and disadvantages. Among
these unsupervised classification or clustering,
Supervised classification, PCA, Hybrid
classification and Fuzzy classification are the most
commonly  applied techniques used in
classification (Lu et al., 2004; Rundquist et al.,
2001; Zhang et al., 2000).

A variety of supervised classification methods
have been applied extensively for the land use
change analysis throughout the world. This
technique depends on a combination of
background knowledge and personal experience
with the study area to a greater extent than other
areas. Thus per-pixel signatures are taken and
stored in signature files by using this knowledge

and the raw digital numbers (DN) of each pixel in
the scene are therefore converted to radiance
values (Jensen, 2005; SCGE, 2011).

We decided to analyze the change of
agricultural lands by space photographs. In this
study, the 2008 and 2018 space images of the
Kegeyli land, located at the bottom of the Aral Sea,
were obtained by using Remote Sensing and GIS
(Landsat 7, 2008, and Landsat 8, 2018), and space
water were used to assess the degree of ground
cover by classifying ratios. In addition, the main
reasons for land degradation and land use status
were analyzed. The classification results revealed a
significant reduction in land degradation to the
agricultural areas in these regions and the
increased number of shrub-free deposits.

2. Materials and methods

2.1. Study area

The area is the Kegeyli district of the Republic
of Karakalpakstan with the area of 2.21 thousand
sg. Km, and as of January 1, 2015 the population is
85.8 thousand people. Kegeyli district is located on
the lower right bank of the lower Amu Darya
River. The district borders Kungrad district in the
north, Muynak district in the north, Chimbay
district in the north-east, Karaosak district in the
east, Nukus from the south and Kanlikul district in
the south and 62-67 m above sea level consisting
of plains and plains in the upper elevation.

The climate is sharp continental. It is hot and
winter is cold. Average temperature in summer is
26.9 °, in winter - 6.7 °. Vegetation period is 188
days. In the western part of the district, primarily
farming, livestock breeding in the south-east, in
Kyzylkum. Dovudkol, located in the northern part
of the district, is used as a reservoir. The
Kuvanishjarma canal runs through the district.
Aktobe, Beskuduk, Sassikshiyel, Karaoy lakes.
Ground soils are grassland, mud-grass soils. The
Dovudkul area is a good hay and grassland. In
areas where sowing is not cultivated, the reed, the
grass, the hawthorn, the dwarf, the apricot, the
corabox, the vulture, the fiber, the gill, the juniper,
and other plants grow. From wild animals there are
hogs, umbrellas, foxes, horses, rabbits; birds, grass,
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brown, geese, and wild birds. The lakes are clayey,
cypress, jacket, cumin, cumin, lacquer, white,
hawthorn, white amorphous, leopard, baskets
(http://kegeyli.rk.uz/uz/rayon-hagginda/).

Republic of Uzbekistan

} Republic of Karakalpakstan
\

period. ArcGIS 10.1 software is used to determine
the land use/cover variations and topographic maps
and field type hand-held GPS were also used to
identify ground control points. Data types and
technical properties of the satellite images used in
this study are given in Table 1.

Table 1. Data types and technical properties of the
satellite images used in this study.

) Data types
Technical Landsat satellite images
properties Year 2008 Year 2018

Source USGS USGS
Landsat 8
Data Landsat 7 ETM OLI/TIRS
Spatial Resolution 30m 15m
Radlomgtrlc 8 Bit 16 Bit
resolution
Year Produced 27.07.2008 07.07.2018
Projection UTM zone 40N | UTM zone 40N
Datum WGS84 WGS84
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N
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2.3. Image pre-processing and classification

All satellite data were studied by assigning per-
pixel signatures and differentiating the district into
four classes on the bases of the specific Digital
Number (DN) value of different landscape
elements. Description of classes of district land use
is given in Table 2. For each of the predetermined
land cover/use type, training samples were selected
by delimiting polygons around representative sites.
Spectral signatures for the respective land cover
types derived from the satellite imagery were
recorded by using the pixels enclosed by these
polygons. A satisfactory spectral signature is the
one ensuring that there is ‘minimal confusion’
among the land covers to be mapped. After that
maximum likelihood algorithm was used for
supervised classification of the images. It is the
type of image classification which is mainly
controlled by the analyst as the analyst selects the
pixels that are representative of the desired classes.

Table 2. Classes delineated on the basis of
supervised classification.

Figure 1 Study area map showing Kegeyli district.

2.2. Data collection

Landsat 7 ETM images dated 27.07.2008 and
Landsat 8 OLI/TIRS images dated 07.07.2018
have been used to determine land use/cover
variations for the Kegeyli district a particular

Class name Description name

River, open water, lakes, ponds and
water .

reservoirs
Law Salty lands pastures, industry lands and
vigetation settlement areas
Bar land Non-agricultural land desert lands
High Crop fields, fallow lands and mixed
vegetation forest lands
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2.4. Methodology

LANDSAT data
Collg(_:ting Creating of
training water cover
samples -
Using
cIS:Spsﬁ][i\(/:I;t?gn Creating of high
Evaluation vegetation
ue method
training cover
samples
The classified Creating of low
map ?/f I;’:md vegetation
Editing training — cover
samples \}
Analysis of land Creatilnagngf bare
; types in 2008
Creating the ygnd 2018 coveryaratish

signature file

Figure 2. Flowchart of the study methodology.

3. Results and discussion

The classified land use\land cover map of
Kegeyli district of years 2008 and 2018 is given in
Fig.3. The achieved overall classification
accuracies were 95.32% and 95.13% and overall
kappa statistics were 0.9237 and 0.9070
respectively for the classification of 2008 and 2018
images. According to Lea and Curtis (2010),
accuracy assessment reporting requires the overall
classification accuracy above 90% and kappa
statistics above 0.9 which were successfully
achieved in the present research.

The classification results for 2008 and 2018 are
summarized in Table 3. Percentage of classes
based on these results show the land cover/land use
practices observed in the district area during 2008
and 2018. Resultant land cover/land use and
overlay maps generated in ArcGIS 10.1, indicated
a significant shift, the bare lands grew from 64 %
to 75% respectively. These land cover/use
transformations posed a serious threat to district
land resources. Hence, proper management of the
district land is required or else these resources will
soon be lost and no longer be able to play their role
in the socio-economic development of the area.

Table 3 Land cover/land use classes and areas in

hectares.
Land 2008 2018 Gain Loss
use/land
Area Area Area Area

cover (%) (%) (%) (%)
classes | () (ha) (ha) (ha)
water 48620 | 22 | 41990 | 19 4420 | 2
Low | 54310 | 11 | 8840 | 4 15470| 7
vegetation

Bar land [141440| 64 |165750| 75 |24310| 11

High | 6630 | 3 | 4420 | 2 2210 | 1
vegetatlon

Land use/land cover map of the Kegeyli district

N
[ 2008 year
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Nerenpa

Type of land
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Figure 3. Classified maps of Kegeyli district (2008
and 2018).

4. Conclusion

Based on the results obtained by the
employment of GIS and RS applications to achieve
the specific research objectives, it is concluded that
the land cover/land use practices in the study area
have altered significantly in 10 years. The land use
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shift in the district indicated a significant shift, the
bare lands grew from 64 % to 75% respectively.
The water classes decreased from 22 % to 19 %
respectively and the low vegetation areas
decreased from 11 % to 4 % respectively, as well
as the high vegetation areas decreased from 3 % to
2 % respectively. The haphazard expansion of the
bare land area in the district was mainly due to lack
of proper management and land use planning since
no satellite monitoring and GIS are generated
before land development in the study area. Based
on these results, we give some recommendations.

- Water use in the district should be properly
regulated.

- The crops types in the district in the area
should be properly placement regulated.

- Creating a land information system (LIS)
about the district.

- Regularly to make monitoring over the land
cover of the district using methods remote sensing.

- To create a plan of the optimal land use in the
district.
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_ YHYMJOPJIUI'H NACT KUIIJIOK XVKAJUTA EPJAPUIA SKUHIIAPHUHT
YCHUIINHUA KY3ATHIT XAMJIA XOCUJIIHU BAIIOPATJIAIIJA 'EOAXBOPOT
TEXHOJIOTUSIJIAPA BA MACO®AJIAH 30H/IJTAILI METOJIJTAPUHHU KYJLTAII
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I.TOIHKGHT I/Ippnrauym Ba KUIIIJIOK XS’/)KaJ'II/II‘I/IHI/I MEXaHUu3alusIam Myxaqu/IcnapH I/IHCTI/ITyTI/I, TOH_IKCHT,
V36ekucton. zohid3095@gmail.com, rustam.oymatov@mail.ru

2.V36exucTon Mumnii yansepcurern, Toukent, ¥36exucron.safarovs7@mail.ru

AHHoTauusl. MenmnopaTuB XoslaTH €MOH Ba YHYMIODPJWIH IMAacT OYNraH KUIJIOK XY>KAJIWTH €pilapH JOMUMO
MaMJIaKkaT MKTUCOAUETH YUyH 3apapiu TabcupiapaaHompu Oymmub xucobmanaam. lynnmaéi 6ymcama, Oy kabwm
epiapAaH acoCHH KHUIUIOK XYKaIWTH SKUHJIApW XUCOOJAaHTaH - MaxTa Ba Fajula eTHUINTHPHUINIA Xagan Qoiimana-
HIUIMO KeMMHMOKIa. YmOy Makomaga wmacodalaH 30HUIAII MaBIyMOTIAapH Ba Jajla KUOWPYB HIUIApH
HaTWXKaIApUHUHT  ¢a3oBuil Taxyum  opkanu  Cypxonmapé Bunositn KapkyproH tymann™ KaiiHapOyiox
MupHiKopu” MacCUBHM XyIyJuJa >KOWIATaHyHyMJOPIUIH TIacCT Ba MEJIHOPATHB XOJIaTH EMOH OYyJiraH KHIILUIOK
XY KJINTH epiapuja SKMHIAPHUHT BEreTalys jkapaéHUMOHUTOPHHTH XaM/la XOCHIIIOPJIMKHYU OamopamiameépuTuo
6epwiran.Macodanan 30HIUIAII MabIyMOTIapu CU(aTHIa, IOKOPH aHUKJIMKIArd Kyn crektopin “Sentinel 27
CYHBUH WYIJOMMHUHT KYII AaBpJM TAaCBHPJAapH XamJa ynapaaH Qoiinananu0, spaTiiral XyayJIHUHT JaHgmadrt
tunonioruk Ba NDVI Taxmr kapranapu xucoOmaHau.

Kaaur cy3aap: Kunuiok Xxykanmuru epriapv, XOCHWIIOPIHK, Oamropatiaii, Bereramus, macodamaH 30HAJAII,
(hazoswmii Taxyw, Sentinel 2 , NDVI, nanamadt

IIpumeHeHune ruc U AUCTAHIMOHHOTO 30HAMPOBAHNS B MOHUTOPHHIE U MPOTHO3UPOBAHUM YPOKAHMHOCTH
CeJIbCKOXO03SIIICTBEHHBIX KYJIbTYP HAa MAJONMPOIYKTHBHBIX 3eMJISIX

AHHOTauus. Menuoparus OCCIUIONHBIX 3eMeNb U HU3KOYpOIXKaifHBbIE CEIhCKOXO3SHCTBEHHBIC YTOJbs BCETna

OBUTH OIHUM W3 CaMbIX MaryOHBIX MOCIEACTBHU Ui HAIIMOHAJTHHON IKOHOMHKH. TeM He MeHee, TaKue 3eMIIN

IIIPOKO HCIIOJB30BAINCH B OCHOBHBIX CEIIbCKOXO3SHCTBEHHBIX KYJIBbTypaxX - XJIONMKE M 3epHe. B mamHOW cratbe
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OIMCHIBAETCS, KAK MOHHUTOPHHI CEIbCKOXO3AHCTBEHHBIX KYJIbTYp M NMPOTHO3UPOBAHUE YPOKAHHOCTH C MOMOUIBIO
JAHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHMS M MPOCTPAHCTBEHHOTO aHAIN3a I HU3KOYPOXKaWHBIX CEIBCKOXO3SHCT-
BEHHBIX 3€MeNb, pACIOJOXKEHHBIX B MaccuBe «KaifHapOymak Mupumkop» [DkapkypraHckoro paioHa
CypxaHgapeuHCKOH o6nactd. JlaHHBIE AWCTAaHIMOHHOTO 30HAWPOBAHHS MPEACTABISAIOT COOOW M300paKeHUs
BBICOKOTO pa3pemieHus co cryTHukKa «CeHTHHeN 2», GaabInnBeie IBEeTHBIC KapThl 1 NDVI aHanm3a MECTHOCTH.

KiroueBble c/10Ba: CEIBCKOXO3SIMCTBEHHBIE YIOABS, YPOXAaWHOCTh, HPOTHO3UPOBAHHE, PACTHTEIHHOCTS,
JICTaHIMOHHOE 30HIMPOBaHKE, IPOCTPAHCTBEHHBIN aHanu3, Sentinel 2, NDVI, nanamadr.

APPLICATION OF GIS AND REMOTE SENSING IN CROP MONITORING AND YIELD
FORECASTINGIN CASE OF LOW-YIELDED FARMLANDS

Annotation. Badland reclamation and low-yielded farmlands have always been one of the most detrimental
effects on national economy. Nonetheless, such kind of lands have been used extensively in the major agricultural
crops - cotton and grain.This paper describes how crop monitoring and yield forecasting through remote sensing
data and spatial analysis for low-yielded agricultural lands which are located in the “Kaynarbulak Mirishkor” area of
Jarkurgan district, Surkhandarya region.The remote sensing data are high-resolutionimages of “Sentinel 2” satellite,
false colored and NDVI analysis maps of the area.

Key words: farmlands, yield, forecasting, vegetation, remote sensing, spatial analysis, Sentinel 2, NDVI,
landscape.

Kupum.byryarun kxyHaa reoax0opoT TH3UMH
(FAT) Ba macodaman 3onmiam (M3) TexHONO-
THSUTAPUHUHT KULIUIOK XY>KJIUTUOArd axaMusTH
KyHJIaH-KyH om0 G6opMmokna. UyHku, Macodanan
30HIUTall MabIyMOTJIapu Ba (a3oBHH TaxJIHLIap
OpPKaId KHUIUIOK XY>KJIWTMHHU HOKOPY aHUKIUKAA
IOPUTHIL, BETreTalusl KapaéHUHU Ky3aTHII, XOCHJI-
JOPJIMKHU Oallopatiall, 3apapiaHraH Xygyaiap-
HUHT KYTaWWIH, TYOPOKHUHT cu(ar Ba MHUKIOP
KUXaTHOAH XOJAaTHHM AHMKJIAI, 3KWH MaigoH-
JTapuHHUHT penbeduuu Bu3yautamtupui (1-pacm)
Ba JOMMHH KapTaJallTUPUII  XamJa KHIUIOK
XYXKaJUTd SKUHJIAPUHU OKWJIOHA >KOMIAIITHPHLI
KaOu MacajaJapHM Xajl 3TUII UMKOHUSITH MaBXKy/I.

Hanagaru yCUMIIMKIApHUHI YCHINM, TypH Ba
YIAPHUHT XOJIATUHUHT Y3rapuiny OWiaH yJIapHUHT
CHEKTp/IM KalTapyBUaHJIUIUW XaM ¥y3rapaaud Ba
y3rapuill KyI CHEKTPIM CEeHcopiiap €EplaMuaa
Vymyanagu xamaa Kysatwmaam - (2-pacm). by
KypcaTkuwiap ¥y3 HaBOaTHAa KUIILIOK XYKalurd
EpIApUHUHT YHYMJAODIUTH Ba XOCHJIIOPIUTH
Oyinua xysoca YMKapHIIa Ky Kelau.

TagkukoT 00beKTH Ba ycayousitu. 2019 iinn
1 suBap xonatu Oyimua CypxoHmapé BHIOSTH
JKapkyproH TyMaHMHHMHI YMyMHUH €p MalJIOHU
81423,0 rexTapHH, KaMH KHIUIOK XY)KAIUK €p 1-pacm. Macodanan sonanam sa reoax6opor
Typnapn 6yitmua 58,878.7 rekrapHu, miyHmam ~— TCXHOJIOIMSIApH OPKAIH KMIIOK XYKaIUIH CPIapuHu
CYFOPMJIAJIUTaH KUIUIOK XY KAJIMK €p MaiJIoHIapy Taf0HK STHII KapaSHH
19,474.9 rextapuu Tamkwi 3taau [1].

Cyropunaanran epiapaa OOFIOpYMIIMK, MEBa-
ca03aBoT, MOJIM3, WIIU3-MEBAIA MaxCyJoTiap

60 Rormuveh | Tnfraqizil nurga

nurlar yaqin nurlar O'rta infragizil nurlar

Tuproq

STHINTHPHIN OWIIaH OMp KaTopja, acOCHH TEXHHK ;}40‘ -
SKHMHJIApJaH XWUCOOJIaHTaH TMaxTa Ba Fajia ;:E 304 Yashilio'sinfig
SKMHJIApH eTakud Yypunpaa Typagu [2]. XKopwmii §20-
MuMiga yMyMHMH CyFOPUIIQMUIAaH KULUIOK XYXKaluK & 10

ep Mangonmapunan 7065 rextap maxrta Ba 8180 B . S ——

reKTap fajia eTHINTUPHUII Makcajuaa axpaThi- 05 07 09 1T'1'|‘1'3 r1"5( m1)~7 19 21 23 25
o'lqin uzunligi (p

rad, XOCHJAOPJHMK 3ca, Mocpapumiga 23000 Ba

5 2-pacM. OOBEKTIAPHHUHT SJIEKTPOMATHAT
22100 TonHa 5THO pexanamTupuiran|3]. HypJIapUHUHT KaiiTapyBYAHIHTH Ba CIIEKTP JHATIA30HA

opacuaard OOFINKIUKIUTH
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TyMaH BWIOATHMHI Caxpo-uyyl MHHTaKacuia
JKOWTAIraHaury OOMC MAaXTaHUHI SPTalMIIap Ba
¥pra mnumap spHU byxopo—102, Hamanran-
77,Cynron, bemkaxpamon Ba JKapkyproH kabu
HaBJIapu eTULITUPUIIAIN. Yy rnaxra
HaBJIApUHUHT YpTada ycum gaBpu 100 kynman 125
KyHraya[4]. Fanna HaBnapuHUHT 3ca, HCCUKIMKKA
Ba KypFOKYWIMKKa 4uugamiu Oymran Skcapr,
Xazpatu bammp, boOGyp, Acp HaBmapu xamaa cyB
OunaH sXIM TabMUHIAHTaH Xyayaiapaa ['pow,
KpacHonap-99 Ba Tans naBnapu sxunanu [5].

Tyman Xynynuna Oup Heda XWwi TYNPOK Typ-
napu Tapkairan Oymu0O, KaitmapOynox Mupwum-
kopu CUY xynyauna acocan CyrOpuiiaura ayi-
VTIOKH, YTIOKU-4Y] Ba CYp TYCIU KYHFUP-YTIOKH
TYMPOKJIapH TapKayrad. by kaOu Tympoxmap ypra,
EHTWJI KyMOKJIH Ba KYMOKJIM, KyMJIH TapKuOra sra
Oynmm0, acocaH Kam, ¥yprada, KHCMaH KyWId
Jlapakaa UIypJIaHraH Ba LIYpIaHMAaraH TYNPOK-
nmap xucoOmaHagu.Ep ocTu cyBIapuHMHT caTXu
ypraua 1.5-3 merpraua [2].

Tankukot KaitHapOynok MupHIIKOpu MacCUBU
Xyayanaaru3866 pakamim 3,5 rekTap MaiijoHra
ora maxta jganacupa oiaubd Oopwiau. 2013 fimn
“Epreoneskagactp” naBjmaT KymuTtacu Tympok-
IIYHOCJIMK Ba arpoKUME WIMHUH — TaAKUKOT JaBiaaT
WHCTHTYTH TOMOHHWJAH OJIMO OOpwiraH TaaKu-
KOTJIap HATM)KACHIAWIILIA0 YUKHITaH MACCHBHUHT
cyropuiagurad epinapu cudaTuHH ~ OaxoJam
maB3zycupard 1:10000 macmirabiu kapracu sipa-
TUJITaH Ba yHra Kypa MasKyp Jaja MaliJOHHU KydJIu
mrypiaanrad, cudard EMOHPOK Ba TYHNPOFMHHHT
OoHuTeT Oayi 38 OaJTHH TAIIKHII ATTaH.

MaccuB XyInyquHH TaJKUK OTHUII MaKcajuia
“Sentinel 2”cyHpuil WYNAOIIMIAPUHUHT  KYII-
JaBpJiM KOCMHUK TacBUpJiapuaaH (oigalaHuIAu.
Sentinel 2 cynbuii #ynpomm EBpona UtTudoku-
HuHr Copernicus JacTypd TOMOHHJAH sipaTHJTaH
Maxcyc CyHBWH Wymmom Oynub, yHUHT Basudacu
KAMMATIM ~ MabIyMOTIapHH Ba  CypariapHH
eTka3ub Typumgan wubopaT. Maskyp CyHBUHI
Hynaonuiap S5KMH MaWJOHJIapu Ba YCUMIIMKIApHU
Ky3aTHII MakKcaaula WHHOBAIIMOH KEHT MOJIOCAJIH
XamJa FOKOPU THHHKIMKAArH (MMUKCeIap ymdaMu
10m x 10m) 13 Ta cnekTpiau KOCMHK CypaTiapHH
Epra y3atu6 Typagu[6]. Acocuii MyXuUM >KHUXaTH
IIYHAAKW,YIIOy CyHBUMH #ynmom Xxap S5 KyH
WHTEpBaJIa XYJIYJHHHT SHTWJIAHTaH TacBHpJIa-
puHHM eTKa3ub Oepuin KOOWIsITUTa Jra.

Wznanuin o1u0 OopuiaéTran najga MaimaoHHIA
FY3aHUHT BETeTAMSICUHU, S'hHU YHTHTHU DKUIIHU-
mugad Oonurad,ro mUKMO eTwivmuMraya Oynran
apa€HHU Ky3aTUII Ba XOCHJIOPJIMKHU Oamopar-
mam mMakcaaunaa 2019 vwmauar 10 ampern, 5 maii,
24 wroHb, 9 wronb, 29 wrons Ba 23 aBTyCT caHa-
Japupa cypalrra OJIMHraH KOCMHUK TacBUpJapu
0K7a0  ONMHOW — BaTacBUpiapra  arMochepuk

Ty3aTum Kuputwind. CYHrpa KOCMHK CypaTiap-
HUHT 8-4-3 (MH(PAKU3UI-KU3UII-SIINI) KOMOUHA-
musiapu EpaaMuaa XyAyAyHHHT JaHamagT-TUIO-
JIOTHK KapTanapH sipatuigu. by aca, nana maiinon-
Japujard SKAHIAPHUHT YCHUITUHYU Ky3aTHINTa Ky
kemaan. by kabw KapTalapHMHT TaOWHUIl ONTHK
TacBUpIapIaH acocuil (apkiIn >KuXaTH, OIAWHN
WHCOH Ky3U UAPOK JTMAalIWraH CIEKTpJap
(mHGpaku3WI, KHCKAa WH(paKW3wiI, TepMaa Ba
Oomkanap) XxaM KOMOWHAIMSIA UIITHPOK STHIIU
MYMKHH.

[yawar 6unan Oup kKaropma, NDVI (mopman
YCHUMJIMK YCHUIIWHUHT HUCOMH KYpcaTruin) TaxJu-
JIM OpKaJlM KHMH JallaJapuHUHT SIMIWJUIHK Kypcat-
KUYJIapy aHUK1a0 oTHIH (3-pacMm).

lynunraex, MmaccuBaa >xoinamras 11 ta ky3a-
TYB KyAyKJIapUJaH >XOpUN WHUIHUHT UKKUHYM 4O-
paruja OJHMHTaH MabJIyMOTJIap acoCHa XyTyHHHT
€p OCTH CyBJapH caTX{ Ba MUHEpaIN3aIUsIIaHT aH-
JIMTU UHTCPIIOJIANUA YCYIIN OpKaJIXU TaxXJIWJI KUJIWH-

1. (4-pacm).
OnuHraH HaTWKAJIAPHUHT HIIOHWININTH Ba
KaH4YaJIUK JKonmaru XoJiaTra SIKUHJIUTUHA

TaKKOCIalll Makcaauza, TAAKUK STHIAETraH aana
Marigonuaan 15 ta GPS HyKramapu onausAu.
OnuHran Hykrajap, fy3a MailloHugaru Typiauda
X0JIaTJIapHU U30XJIalIH.

TagkuKOT HATHKAJapu Ba  YJIapHHHT
TaxawiaM. MaccuB Xyayauwna skoimamran 3860
pakamii maxrta Jlaja MaijoHuaa oJmd Oopuira
TAQAKUKOTIIAD UIYHH KYpcaTaiWKW, BETeTalus
JKapaéHU jgana MaljgoHM Oyimad HopMmall Ked-
MaHraH (3-pacm). byrra acocuii cababmap KuiwmoO,
TYNIPOKHUHT ~MEXaHHK TapKUOHW, arpoTeXHHK
TaAOUPIAPHUHT KaM OJHO OOPMITAHIIUTH, CYFO-
PULIHU TU3UMIIM Wynra KyHWIMaranjiurd, MEHU-
pay YFUTIApPHUHT KaM capdaHuiy Ba OOIl-
KajapHu Kuputuml MyMKHH. LIyHuHr Ownan
OupkaTopaa €pHHMHI MENHOpaTHB XOJIATH XaM

YCUMJIMKHAHI HOpPMaJl yYCHUIIM y4yH KaTTa
axamMuaTra ora. 4-pacMAaH IIyHH  KYpHII
MYMKHHKH, TaJKUKOT Jajaculard ep OCTH

cysmapu carxu 1,57-1,80 merp Ba ep octu
CYBIIApUHHMHT  MeHupanu3aiuianradnurn — 1,40-
1,60 r/n 6ynran xynynna sxoinamrat. Fy3zanunr
wiam3n - YK wiamsnurn - Ba 1,5-2,0 metp
YYKypJIMKKa KUpUO OOpHINIMHM WHOOATra OJicak,
Oy HaTwmKa caOuii XMCcOOIaHa/IH.

NDVI rtaxymnm,xoiira 6opu6 GPSna onmuHran
HyKTaJap Ba yJapHHUHT XOJIaTHra OepuiiraH HU30X-
napjaaH  Qormgananu0,XOCHIIOPJIMKHNA ~ Oaropar-
Jam kapracu unurad yukwiau(S-pacm). TaakukoT
namacuauar23.08.2019  tun  xomatm  OVitnua
NDVIamar saT Kam kuiimatn(.21 HE 3HT I0KOpH
KuitmaTu 3ca, 0.53 Hu Tamrkun >tau. JKoiira 60puo
OJIMHTAH HaTWXajap OWJIaH TaKKOCJIaHTaHJa IaxTa
nananapuan  NDVI  kypcaTruuvHu  SHrC  Kam
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kuiiMatr 0.35 naH 1OKOpW OynraHna, XOCHIIOP-
JUTH MaBXyZA OYIWIIM MyMKHH JeTaH Xyjocara
kemuaau. NDVI xypcarruun 0.35 ngan 1okopu

Oynran Maiimonnap axpartu® onuHranga, akar-
ruHa 2.27 (64 %)ra ep mMaiiioHHa XOCHIIOPIUTU
MaBXKyJ Fy3a MalJJOHU aHUKJIAH]H.

|

10.04.2019 .

Waprnu 6enrunap!
[ "
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L__EI

05.05.2019 a.

.

24.06.2019 .

i B veppasaun

o em o o3

| B sl YA AN S W Koun
Ly

——

09.07.2019 .

29.07.2019 .

23.08.2019 .

3-pacm. Xyaynaaru Bereraius xapauuau nanamadT tunosoruk kapracu Ba NDVI taxiunu éprnamuaa
Ky3aruil. Taakuk 3TUIaéTraH naxra qajacy ajJjoxujaa derapanad Kyiuiras.
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Waptnu 6enrunap

@ Kysarys wyayknapn
"] naxra ganacn
] Maccus uerapac
Ep octn ringa
B 103-120
[ 1.20- 140
[ 1.40- 160
I 1c0- 180

4 Kunomerp

Waptnu 6enrunap
® «ysarye yayxnapu
| Naxra nanacu

[ Maccue verapacn
Ep oCTH CyBRapuHUHT CaTxu, MeTpaa
B 157-180

[J1s0-20

B 20-25

[J25-307

4 Kunomerp
S S |

4-pacM. MaccuB Xyayu/a )KOWIalIrad Ky3aTyB
KyIyKJIapUIaH )XOpUil H1i1aa OJMHIaH MabIyMOTIIap
acocuza nnuiab YMKWIraH TaxJIMIHN KapTa. A - ep OCTH
CYBJIAPMHUHI MEHMpAJIM3alisIanranmru (rp/m), b - ep
OCTH CYBJIAPHHMHT caTXu (M).
TagKUKOT JaJacMHUHT Oajul  OOHUTETUHU
nHoOaTra 0Jind, XOCHWJIHU XUCO0IacaK,

X=Px04x5=227%x04%x38=345y
TEHT Oynaau.

Aciuma  xocun  aca, 53,2y Oynuimum
pexanamtupuirad. by  Xonatna  KYpWIMIIN
KyTuna€tra 3apap 18,7 11 ra TeHr OynMoka.

5-pacwm. [Taxrta mana maitnorngas NDVI Taxnmmm
OpKaJIH XOCHIAOPIINTH MaBXKy/l OYITraH Xy Iy IapHu
XpaTHO OJHII KapatHH.

Xynoca YpHUAAA UIYHH alUTHII )KOU3KH, Macoda-
JIaH 30H/JIall Ba Te0ax00poT TH3UMHU AacCTypilapuu
époamMma KULIUIOK XY>KJIUTU COXacuAard Kyruiad
TaAOWpIApHU caMapalld Hynra KyWWIma MyXaM
axaMusT kaco staau. ByHuHT yuyH acocuiicu aac-
Typuil KypHiIMajlap Ba KOMIIBIOTEP TEXHOIOTHS-
JapuiaH OKOpHM Japaxanga (¢olgamaHa OIMLI
OwmiiaH OMp KaTtop/ia KyJUIaHHII COXacu Oyinva Ha-
3apuil Ba aManuii OWIMMIIapHH XaM PHUBOXKJIaH-
TUPUII 3apyP.
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TAAKUKOT JajaT MHCTUTYTHHHHT CypXoHIapé BHIOATH
JKapkyproH TyMaHHIArW MAaCCHBIApUHH CYFOpPHIIA-
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4.  http://agro.uz/uz/information/about_agriculture-
1435/5677/

5. http://agro.uz/uz/information/about_agriculture
[435/5757/

6. https://www.copernicus.eu/en/media/images/-
sentinel- 2- high-resolution-and-multispectral

INAXAPJIAPHUHI' HIOBKUH XAPUTACHUHU APATUINAATI' I'EOJE3HUK,
KAPTOI'PA®UK WJIMMIA ACOCJIAPH

Hcaxos I.X, Tyxramumesn LI 1. 5
CaMapKaH]] 1aBJIaT apXUTEKTYpa-KypWIHII HHCTUTYTH, CamapKaH Y30eKHUCTOH.
isakov_1960@mail.ru, tshuxrat 78@mail.ru

AHHOTaIII/lﬂ. B I[aHHOﬁ CTaTbC€ OMNHMCBIBACTCA MOPAAOK BBINIOJIHEHUSA TI'€OAE3UYCCKOI0 U KapTOFpa(bI/I‘ICCKOFO
KapTOI‘pa(l)I/IPOBaHI/ISI TOpPOACKHX MIYMOBBIX KapT. COBpeMCHHLIe I€oAC3NYCCKUC (IJ.IyMOMCTpI/I‘-IeCKI/Ie) l'[pI/I60pBI
HUCMOJBb3YIOTCA IS U3MCPCHHS HIYMOBBLIX YaCTOT W KOOpAWMHAT MHpeEciia IIyMOBOI'O BO3Z[CI>1CTBI/I$[ Ha ropoJCKue
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3IaHUS B COOPYKECHHUS C MCIIOIb30BaHueM TexHoJoruu GPS u 006paboTky W3MEepEeHHBIX JaHHBIX C UCTIOIh30BAaHUEM
COBPEMEHHOI'0 T€0/Ie3MIEeCKOro MporpaMmmHoro obecneuyenus (Panorama). Kpome T0oro, ¢ moMoIbpi0 nporpaMMHOTo
obecrieuennsi Panorama kapra mpemocTaBisieT MOApOOHYH HH(OPMAIUIO O TPOLECcCe YCTAHOBICHUS IPEIEIIOB
pacmpezieneHus MIymMa MO TOPH30HTAlM, a TaKKe O IpOlLecce CO3JaHUSI W PHCOBAHUS IIYMOBBIX KapT C
UCIIONIb30BaHHEM KapTOrpadHuecKuX CHMBOJIOB.

KioueBble cjioBa U BhIpasKeHHs: ITyMOBas KapTa, mrymomertp, mym, 60 nb, GPS, Panorama, ropu3onTtanm,
LEHTpaJIbHasl HEPBHAsI CUCTEMa, IMOJIyIIapue TOJIOBHOTO MO3ra, CEpAECYHO-COCYAHUCTas (GpyHKUUS, HApyLIEHHUE CHA,
3]I0POBBE YEJIOBEKa, PEryJIsALusl, MErarnojiuc, MOHUTOPHHT.

Annotation. This article describes the procedure for performing geodetic and cartographic mapping of urban
noise maps. Modern geodetic (shumometric) devices used to measure noise frequencies, and the coordinates of the
limit of noise impact on urban buildings and structures using GPS technology and processing of measured data
using modern geodetic software (Panorama). In addition, using Panorama software, the map provides detailed
information on the process of establishing the noise distribution limits horizontally, as well as the process of creating

and drawing noise cards using cartographic symbols.

Key words and expressions: Noise card, shumometer, noise, 60 nb, GPS, Panorama, horizontal, central
nervous system, cerebral hemisphere, heart and vascular function, sleep disturbance, human health, regulation,

megalopolis, monitoring.

Kupum. busra MabiyMKe pUBOXKIIAHTAH IIIa-
XapJiapjaa MOBKUH JIapaykacH XKyJia I0KOpH OYJiaiu.
bymapra 3aBon, ¢dabpuka, mexmiap, a’sporopT, Te-
MUp Ba aBTOMOOWI WyJlapujard TPaHCIOPT
BOCHTaJIapuJaH, KOMMYHHUKalUsjIap Ba OOIIKa
o0BeKTIapAaH TapKanaaurad moBKuHIUp. Camap-
KaHa [Maxpuaa CYHITH HWmiapaa aBTOMOOMILIAp
COHUHUHT CEe3WJIapiy YCHIIH, Iaxap HUUJard 0K
TalllUII ~ X@KMUHUHT OLIMIIM WY1  XapakaTu
MIOBKUHJIAPUHUHT KyTaiiuimra oud KeIMOK/Ia.

[Taxap Maxamna wuku Hymrapuga 60 ab nan
OLIMANIN JIEKUH IIaXapHUHT MaKa3ui CEpIIOBKUH
kyganapuga 70-80 nb man ommb Gopmokna. by
INIOBKMHHUHT  TaOWaTH  MallliHAJIap OKHMHIa
6ornuk. llloBKUHIAH I0paK KacaJUTUTH, aTePOCKIIe-
P03, KOH TOMHp, acad TU3MMHU OWJIaH KacaJulaHTaH
Iaxap axoJaucH a3usiT YEKaIH.

[IloBKMH HWHCOH OpraHu3Mura Kyiugaruda
TabCUP TATH:

® MHCOHHWHT MapKa3uil acab cucTeMacura;

e0om MHS SpUM [Iapjapu TapaHTJANIHO,
WHCOHJIa YapUYOKJINK KeITNO YHKA/IH;

e 0j1aM Oe30BTaIaHAIH;

® DITUTHII CE3TUCH TTACASIH;

® MHCOHHUHT  JUKKAT  KHJIAII
Oy3wmrany;

® [0paK Ba KOH TOMHP QYHKIHUACH Oy3UIIau;

® yilKy/1a 4y4uIl, SIXIIW JaM OJIMACIUK X0JUIapy
Ky3aTHJIaIu.

[lloBkuHHM Xap OWp HMHCOH Xap XWI KaOyn
KWIAITA MYMKHH Ba y Kyhugaruigapra OOFIWK
Oymamu: WHCOH CaJOMaT/INTWTa, Kaidusarura,
élmra Ba XxoKasojapra;

[lloBkrH MaHOamapura KyHHIaruiap KUpPaiu:
aBTOTAHCIIOPT, TEMHUP MY TPaHCHOPTUAAH; CaMO-
nétnapaaH, TaOWW MIOBKWH, CAaHOAT KOpXOHAJIa-
punaH, Typap *oilapaaH, KypUIHILI MalJOHUIAH,
EKIIFM KyWHIN maxoOuaiapuiaH, axoiduaaH, cTa-

KOOMIIHUATH

JMOHJIapJIaH, MakTab Ba OoJianap OOFyanapuaaH Ba
xako3anapna [1, 2].

ATpo-MyxuT oMmIH cudarnga MOBKHH Oapda
KacOMll KacaJUIMKIApHUHT 15 QoW3WMHHM Tamkui
Kuiagu., Mmmmad uvukapuin jkapaéHud — IOBKUH
caloMaTIIMKKa CalOuil TabcUp KHWJIAAHW Ba KacOWit
KacaJuMkiaapra onu0 kenuimn MyMKuH. [1loBKuH-
HU MYHTazaM paBuUlllla MOHUTOPUHI KWJIWII Ba
JOUMHUM MOHHUTOPHMHI KHMJIMAacAaH KaTTa Meraro-
JMCTIapHU SHA/A PUBOXJIAHTHPHUII MYMKHH 3Mac.
PCI‘YJISIHI/IH Ba MOHHUTOPUHI THU3MMHUHU ApaTHUII
y4yH OOLUTaHFUY HYKTAcH Oy XYJIYIHHUHT IIOBKUH
XapUTacUamp.

TagKMKOTHUHT J0J13ap0Juru Ba MaKcaau.
[ITaxapHUHT MaxCyc O3JIEKTPOH KYpUHMILJIArU
MaxCyc IIOBKHMH TapKaJIHII XapUTACHHU ApaTUIIIa
Ba SHTM YCIyOWHHM TaKOMMJUIAIITUPUILIA, KapTa-
HHHT J'IOI\/'II/IXElCI/IHI/I Ty3UlLJJaH OJIIWH TYPJIX KapTo-
rpaduk MarepuaapHu tymiad Camapkanja max-
pH XyZaynu xap ToMoHNama ypranwiamu. llaxap-
HUHT OOII JIONMXACUHUHT sIpaTHINa IOBKMHHU
TapKaJUIIN Ba KYYHMHH JBTUOOpra OJITaH XOJjaa
KyHugarwiapHy JoHuXaialijga Ba KypUILAa Xu-
co0ra OJIMII JIO3UM: a’pOIOPT, TEMHUP WY,
aBTOMOOMII TPAHCIIOPT KOMMYHHKAIIUSUTAPH; SIIIAIT
MaCCHUBJIApUHH >KOWIALITHPULI;, KyKajlamM30pJiall-
TUPUII Ba OOOJOHJAIITHPHIL; KeIrycuia Kypu-
JUIIA MYJDKaJJIaHTaH MalJioHIap; caHoaT Kop-
XOHAJIap¥; MabMypHd Ba MaMIIMA  XHU3MaT
KypcaTull OWHOJAPUHM KOMJIAIITUPUII; >Kamoat
JaM OJIII ~ WCTHPOXAT OOFJIapHHU SPATHUII Ba
Oomkanap.

[Ilaxap Ba SIAml MacCUBIAPUHHU JIOWHXA KH-
JHIIa WIUIATWIMIIN Ba Makcaira MyBO(UKIHTH
OVitnua MalijioHnapra axpatu0, yerapaiad YUKH-
Jany MacajaH: Siiall MacCHMBH, CaHOAT TYMaHH,
MauIINi-XU3MaT MaiJIOHJIapyd Ba TalIKKd TPaHC-
[OPT, KaTTa TPaHCIOPT OKUMHIA 3ra MarucTpanl
KyJyajap sImam MacCHUBJIAQpUHH KechO YTMaclInuK
kepak. LloBKkuH OanaHIIMIHUHA OOBEKTUB YiIdarl
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yIyH Maxcyc acOo0map MIOBKMH Ydarudiap
(mmymomepiap) KyJUlaHWIamd. XO03upaa Xap Xuil
HIOBKWH ymyam  acOoOmapu  MaBxygl, XaTTo
TenedoHra XaMm JacTyp €paaMuia FOKiIad oiaud
ymuamr mymkuH. byHman Ttamkapu ‘“Uacnexkrop”
IIOBKHH YII4arud KeHr KyJlaHuiaMokaa. by ac6o6
HIOBKWHHM, TOBYII TEOpaHWLUIAPUHU  BJIEKTP
TeOpaHUIIIapura alaHTHpaauTaH MHKPOhOHIaH
nbopar. llloBkuH yruarnyna TeOpaHUNILIap Kydan-
TUPWIIAJH, CO3JIaHAIU Ba ypTaya KyBBaTH ACUUOEI
xucoOuaa AapakajaHraH MHUKpoamIiepMeTp épaa-
MUJa YyiayaHaau. XapuUTalapHU SpaTUILIA HHT
MYXHM OMHJUIApJaH Oupu — Oy WIMHUH acoclaHraH
METOOJIOTHK EHaomMmanp. by omumnap xapura-
JAIITAPHIN Kapa€HW YCIyOWHH, reorpaduk Ku-
XaTnaH MaHOANapHW TYFpU TaxXJIMJI KWIWIIHHA Ba
XapuTaga Ma3MyHHH aHHMK wuQojalaliHd acoc-
naiimm. Mupuk maxapriapaa kKy4a MOBKHHE HATHTa
V¥praya 1xb nan optud 6opmoxma [3].

Vauanran Mabaymotiap Kaiita uuuiann. bus
Camapkana 1maxpu Mupso YiayrOek kydacuaaru
MIOBKIHHN TaXJTHJI KIJIUII YIYH OOBEKT cudaTnia
acoc Kunub onmuk. By epaa mIoBKMHHM OWTTa
OuHora TtabcupuHH Ypranamu3. Kjyuama GPS
npuéMHurn EpaamMuaa 3 Ta TEOJE3UK  acoc
HyKTaJlapHA sipaTHO, yIapHH  KOOpIWHATa Ba
OaylaHTUKIApUHU  aHWKIA0 oJiaMu3. BUHOHHMHT
OpKa TOMOHH/Ia XaM XyJIIH IIyH/Ial Te0Ie3UK acoc
HyKTaJlapuHU sipatud onmamu3. KysaryBHu amanra
OLIMPUIIMMU3 Y4YyH acOC HYKTaJApPHUHI YCTHTa
IIOBKHH Yiavam acOo0uHM (IIyMOMETp) YpHATHO
spranabd coar 6:00 man keukn 20:00rava ymaam
unuiapu onud O6opmwnan. Kyzarumurap xap 1 coar
OopallMFuia amMalra OIIUPWINO JKypHalura Kaija
KHJIUHUO OOpHIIIHN.

BUHOHMHT oONAM TOMOHHWIArW acoc HyKTa-
Jap/IaH OJIMHTAH IIOBKWH HATIDKamapu 1-xamBaniga
KEJITUPHUJIITaH.

BuHOHHMHT OpKa TOMOHHIArH acoC HyKTajJapIaH

OJIMHTAaH IIIOBKWH  HATIWXKaJapu  2-)KaaBajga
KeJ‘ITI/IpI/IJ'IFaH.
2-%KanBai
HTymometp Kyiub ymaaHraH
KZZ?{THYB Bakr HyKTaJIap
1-mykra 2-HyKTa 3-HyKTa

1 6%° 30 25 30

2 7% 55 45 50

3 8% 50 55 58

4 9% 50 50 55

5 10% 48 47 52

6 11% 59 51 52

7 12% 56 52 53

8 13% 54 51 53

9 14% 55 53 52

10 15% 55 52 53

11 16% 53 51 51

12 17% 54 52 54

13 18% 53 52 53

14 19%° 50 49 48

15 20% 46 45 46

1-xanBai
Kysarys ymomeTtp KyHuO ymaanran
COHIL Bakr HyKTajap
1-mykra 2-HyKTa 3-HyKTa
1 6% 40 40 40
2 7% 60 61 62
3 8% 65 66 65
4 9% 70 72 70
5 10% 69 68 65
6 11% 67 69 66
7 12%° 75 76 72
8 13% 68 69 67
9 14% 73 70 70
10 15% 69 68 71
11 16% 68 67 70
12 17% 72 73 72
13 18% 69 67 67
14 19% 65 66 64
15 20" 62 63 62

bu3z moBKMH Vynuaml HATUXKACUHM Xap XWII
JparpaMma KypuHUIIWIA KypCaTUIIMMU3 MYyMKHUH.
Jlekun TopW3OHTANM OWIaH  KYpCATHUIIMMH3]A
OMHOHUHT WYKU TOMOHHTa KUpWUO Oopuiw, OMHO
Ba MIOBKMHHUHT KaHJall TapKajulll WHCOHJIapra
TabCUP AAPAXKACUHU KYPUILIUMUA3 MyMKUH. Mup3o
ViryrOek kyuacu 75 yWHHHT HIOBKUH OaslaHIJIMTH
amanaa ymyann6, (l-xansan), (-2xansan) 1-J1b
Jla  TOpU30HTaJUIap Opalufd  2-MeTpHaH
YTKa3WiIraH. [IToBKMH  TapKaJUIIMHUHT
Tonorpaduk IaHu 1-pacmia KeITUPUIITaH.

> 3 - 1 T
S 7 | ! i !

g

1-pacm. [IIoBKHH TapKaTUIITHHUHT TOTIOTPaduK IIaHA

Camapkana MmaxpuHM Ky4a Ba  Hymuiap
TYFpPUCHZA CXEMalll XapUTacCHHHU Ty3UII Oyiimua
MaHOamap Wwurnand OopwiMokma. by wmmima
IIOBKMH XAapWUTaCWHU SIPAaTUII  aCOCIApUHHUHT
TAaKOMWJUTAIITHPHUII (MOJCTUHM SPATHUIL) HIIIapU
ob GOpMITIH.

XyJoca Ba Ba KYyTHJIaéTraH HaTHxka. Xyioca
KWIMO aitagurad Oyicak MIOBKUHJIAPHUHT YacTO-
TAaCHMHU aHUKJAla 3aMOHAaBHH TeoJe3uK (IIyMo-
MeTp) acOoONapHW KYy/UTaHWITaHAa Xamzia IIOB-
KUHHHHTI II1axapAaru OMHO Ba MIIOOTIapra TabCUp
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gerapacu koopauHatanapuau GPS TexHomoruscu-
JaH (QolparaHWITaH a IIOBKUH KapTallapUHUHT
AHUKJIMK Japaxacd aH4ya IOKOpHM Ba caMapaju
Oynanu. YHAAH TallKapu YI4aHTaH MabIyMOTIap-
maH ¢oiimamarn6 Panorama nmactypuma mMIOBKWH
KapTacUHH SIPATHII YIyH NIOBKUHHWHT TapKaIUNI
YyerapacuHu TOPU3OHTALIAp €pramuaa Oenruiant
Ba KapTorpaduk maptin Oenrmwiap Epmamuaa
NIOBKWH KapTaJIApUHU SIPATHIN XaMmJia pacMUiian-
TUPHII KapaéHU JKyAa COJIa SKAHJIUTHH KYPHUIIIH-
Mu3 mymkuH. KomaBepca ymiOy IIOBKMH KapTta-
JApUHH SPaTUIl METOJMKACHIAH OOIIKa Iaxap-

JApHUHT IMOBKWH KapTAIapHHU SPATHIN Y4yH
doinamanuica Oymamy.

Anaouéraap:

1. WmxenepHas axyctuka. Teopus M IpaKTHKa
00pBOBI ¢ ryMoM.- M.: u3z. Jloroc. YHuUBepcUTeTCKAS
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2. I'papocTpoutensHble Mepbl OOpBOBI ¢ HIyMOM /
OcwumoB I'.JI. u gp. M.: Ctpoiinznar, 1975. — 215 c.

3. Asmno, I'M. Ludpossie KapTel IIyma s
reonH(popManmoHHeIX cucteM , -CII6, 2000.

OPI'AHM3AIIMSA PAIIMOHAJIBHOT'O HCITOJIB30OBAHUSA 3EMEJIb B PECITYBJIUKE
KAPAKAJIMAKCTAH C YYETOM ITPUPOABIX ®AKTOPOB
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AHHOTanusi: B crartee paccMaTpuBalOTCS BIMSHHE PpA3IWYHBIX IPUPOIHBIX (aKTOPOB TEPPUTOPHH Ha
YPOXKXaHOCTb CEIbCKOXO3IHCTBEHHBIX KyNbTyp. lIpuBeZeHa MeETOAMKa OIEHKH MOTCHIUAIBHOW IPUTOTHOCTH
TEPPUTOPHUIL IJIS1 CENTBCKOTO XO35ICTBAa M ydeTa 3THX (PAaKTOPOB NMPH OPraHU3AINH PAHMOHATIBHOTO MCHOIB30BAHUS

3eMeJb CEIbCKOX03IMCTBEHHOTO HA3HAUYCHH.

KawueBple ciaoBa: Omomacca, MOTCHIMANBHBIH YypoyKal, NEHCTBUTEIFHO BO3MOXHBIN yposkail, aKTHBHAas

paauanus, TMPOIYyKTHUBHAS BIara, BOJOMOTpeOsIeHuUs,

HUCKYCCTBCHHOC OpOLICHUEC,

¢bunbTpanus, ucnapeHue,

OopraHusanus UCIoJIb30BaHUA 3EMEJIb ONITUMU3ALUA PA3MECILICHU CEIbCKOXO03SMCTBEHHBIX KYJIbTYDP.

Kopakoanorucron Pecny6iukacuaa epiaapaad okujiona ¢poiiaJJaHMIIHU TA0Uii OMHWLIaApPHU XHco0ra
0JITaH X012 TAIIKUJ dTHII
AHHoTanus: Makonanga XyqayJ TaOMMH IIapOMTHHUHT Xap XWJI OMWJUIAPUHUHT KUIIIOK XYKAJIHK 3KHHIApU
XOCHIIJOPIIUTUTA TAbCUPH TaXJIFJI STWITaH. XyIyJHUHT KUIUIOK XY KAJUTH YIyH SPOKIHIINK TapaKaCHHU 0axoJiamT
Ba KHIUIOK XY KaJUTUra MYIDKaJUIAaHTaH epiapAaH (QoHmalaHWIIHM caMapalid TallKWi STHIIIA YIIOy OMHJUIAPHU

XHUCOOTa OJIMII YCITyOH KeJITHPHITAH.

Tasinu cy3aap: OHONOTHK MaxCyJJIOPINK, OnoMacca, MOTEHCHAl XOCHIIOPIINK, XaKUKaTaH OJMHUIIN MYMKHH
XOCHIIIOPJINK, (DAaod pamuarcus, YHyMAOp HaMIIMK, CYB MCTEMOJIH, CYHWH CYFOpHII, (DWIBTpPIAHWII, OyFIaHMII,
epiap/ad (HOHTANAHNUIIHN TAIIKWI STUI, KUIIJIOK XYKaJIMK SKUHIAPHHN ONTUMAN XKOMIAIITHPHILL

Organization of rational land use in Karakalpakstan Republic taking into account natural factors
Abstract: The article discusses the influence of various natural factors of the territory on crop productivity. The
technique of assessing the potential suitability of the territories for agriculture and taking these factors into account
when organizing the rational use of agricultural land is given
Key words: biomass, potential yield, really possible yield, active radiation, productive moisture, water
consumption, artificial irrigation, filtration, evaporation, organization of land use, optimization of crop distribution.

Beenenne. Poct HaceneHus, noBbIlIeHHE OJia-
TOCOCTOSIHUS JIIOJIEH M pOCT MOTpeOJIeHUs], pas-
BUTHE MPOMBIIIIICHHOCTH TPEOYIOT BCECTOPOHHETO
YBEJTMUEHHUST TNPOM3BOACTBA CEIBLCKOXO3SHCTBEH-
HOW MPOAYKUMH, YIy4IICHUs €€ KadecTBa MU
accoprumenTta. OTcioJla BBITEKaeT OOBEKTUBHAS
HE00X0IUMOCTh (0OCOOCHHO B apUIHBIX PETHOHAX C
OrpaHUYEHHBIMH BOJHBIMH peCcypcamH IJisi Opoliie-
HI/I$I) IIOCTOSHHOI'O ITOBBIIIICHU S aogopoausd
3eMITH.

IIpeacioBue. MHOrHE ydeHbIE yKa3bIBAIM Ha
TO, YTO TUIOJIOPOJIHE 3EMITH BO MHOT'OM 3aBUCHT OT
npuponHsix (aktopoB. Tak B.B.Jlokydaes mucan,
YTO MJIOJOPOANE 3€MIIM 3aBHCUT OT “‘(DakToOpoB -
noyBooOpa3oBaTesnel: KiuMaTa JaHHOW CTpaHBbI,

pacTUTENbHBIX M KUBOTHBIX OPraHU3MOB U,
HAaKOHEII, TeX FOPHBIX IOPOJA, HAa KOTOPBIX JIEXKUT
ueibe mousa” (3, ¢.311).

W3 npuponHeix (GakTopoB Ha MPOU3BOAUTEINH-
HOCTh 3€MJIM B HAauOOJNBIICH CTENEHW BIHSIOT
COJIHEUHAs paauanus, Temio u Biara. Ilpu
HBIHEIIHEM YPOBHE Pa3BUTHs IPOU3BOIAUTEIIBHBIX
CUJl €llle HEBO3MOXXHO CO3JAHUE UCKYCCTBEHHOTO
TEIJIa U COJIHEYHOM pajualiiu, a TaKXKe BbI3bIBaTh
aTMoc(epHble  OCaJKd B  IPOU3BOJICTBEHHBIX
MacmTabax. Ho MOXXHO M HY)XHO HCHOJB30BaTh
MMEIOIIMNCS TNPUPOAHBIA KOMIUIEKC B IIOJHOMI
Mepe, IyTeM YCTaHOBIEHHUS COOTBETCTBYIOIIEH
I PepeHINPOBAaHHON CHIENHUANN3AIH PAHOHOB 1
XO3SIMCTB MO MPOU3BOJCTBY ONPEACICHHBIX BHIOB

139


mailto:otabek.avezbaev@gmail.com

Mpobemsl apxumekmypsi U cmpoumenscmea

2019 200, cneyuasnbHsIl 8biMNYCcK

HIPOIYKIIMU.

ITox BnusHUEM HMPUPOIHBIX (HAKTOPOB HOPMHU-
pyercst Ouomnoruyeckas (€CTECTBEHHAs!) NPOIYK-
TUBHOCTH 3eMiid. CeJbCKOXO03SHCTBEHHOE IMPOU3-
BOJICTBO BEIETCS Ha 3eMJIIX C Pa3IM4YHBIMH IpU-
POIHBIMH YCIIOBHSIMU H, TO3TOMY, €CTECTBEHHAs
UX TMPOAYKTHUBHOCTH (OMOJIOTHYECKAs) CHIIBHO
pasyin4aeTcs.

Metoapbl. 711 niaHUpOBaHUA M OpTaHU3ALMHU
pallMOHATIBHOTO ~ HCIOJB30BaHUSI  3€MEJIbHBIX
pecypcoB, BaKHOE 3HAauY€HHE HWMEET H3ydCHUE
BIMSHUSL PA3JIMUHBIX IPUPOAHBIX (hakTOpoB Ha
(dhopmupoBanue Ouomacchl (OHOIOTHYECKYIO IMPO-
OYKTUBHOCTH) M OLICHKa MOTEHLIHAILHON MPOAYK-

TUBHOCTH 3€Mellb, HCXOIS M3 E€CTECTBEHHBIX
MPUPOIHBIX YCIOBUIL.
PanyonanpHOE€  HCMONB30BaHUE  MPHUPOJIHBIX

PECYPCOB U 3eMITH TpeOyeT onpeaeiaeHus (OICHKH)
MaKCHUMaJIbHOTO MM MOTCHLUHAIBLHOIO ypoXKas
(ITY) Bo3nenbIBaeMBIX KYJBTYp, AEHCTBUTENHHO
BO3MOXXHOTO ypoxas ([IBY), a takxke dakTuuecku
MoJly4yaeMoro B ycnoBusix mnpomsBoacTBa (YII),
BBISBJICHUST NOPUYMH HMX HECOOTBETCTBUS H
omnpejeneHus IMyTed mepexoaa OT HHU3KOro K
MaKCHUMaJbHOMY YPOBHIO.

buomacca pacrenwmii popmupyercst B mporecce
(doTocuHTE3a B pe3yNbTaTe HMCIOJIL30BAHUS SHEP-
THH COJIHEUHOW panuanuu. [Ipu aTom obpasyercs
90-95% opranmyecKkuxX BEIIECTB, a Ha JOJIO
3JIEMEHTOB MHUHEPAJIBHOTO MHTAHUS TPUXOAUTCS
yuib 5-10% cyxoii Maccsl ypoxasi.

MakcumanbHbld WM NOTEHUUAJIBHBIM yposKal
— 3TO TOT, KOTOPBIH MOKET OBITH MOJY4EH B ONTHU-
MaJbHBIX TPUPOAHBIX YycnoBusx. Jns ompene-
JIeHUS IOTEHIHAJIBHON ypOXKAHHOCTH UCHOJIB3YIOT
(hOTOCHHTETHYECKYIO AaKTHUBHYIO  paaHalHio
(D®AP). Hna ompeneneHus MOTEHIIMAIBHOM Ypo-
JKalHOCTH ToBapHOoW mpomykuuu (ITY T1.m.)
UCTIONB3YIOT cienytoniyto dhopmyiy (4, c.17).

Y m.n.= 10* *Km%TQ

rne 1 - KIIJ{ ®AP kynpTypsl wim copra B
ONTUMAJILHBIX METEOPOJIOTUYECKUX YCIOBUSX, %;
K, - xoaddumment xossictBeHHON 3(dexTrs-
HOCTH ypO)Kasl WJIM JI0JII OCHOBHOHM MPOAYKIHH B
obuieit 6uomacce; Y, Q- CyMMapHbIif, 3a TEPHO
Beretamuu, npuxox MAP, kJlx/cm?; q — kaio-
pUIHOCTB ypokasi, KJK/KT.

Cymmapuas DPAP mo wmecsmam Oepercs u3
arpoKJIMMAaTHYECKOTO CIIPABOYHUKA PECITYOIHKH.

PesyabTaTthl. B Pecniybnuke Kapakanmakcran
CyMMapHBIH, 3a mepuoj Bereranuu, npuxoq OAP
coctapuser 24721 xJx/ecm?, a KIIJI DAP
OCHOBHOM KyJIBTYPBI pETHOHA — XJIOMMYaTHUKA MPH
ONTUMAJIbHBIX METEOPOJOIMYECKUX YCIOBHUAX B
HACTOsIIee BpeMs COCTaBisieT okoio 2%, K, =
0,387, q=16747 x/Ix/xr. Torna,

1y 10t 225 23721 0287 — 1143
.= * ¥ ——— % = —_
. 16747 " a

Jns BTOpOM TOBapHOM KyJBTYypbl PErMOHa —
puca — NMOTEHIHMAIBHBIA ypoXkail, ucxons u3 pa-
IranmoHHBIX  akrtopoB  (DPAP)  ompemeneH
Ab6pymmaeBeiv X.M.: mns PecrryOmmku Kapakain-
nakcrad — 97 wra (1, c.41).

[oBblmIeHHE YpOKAHHOCTH KYJIBTYp OOYCIOB-
nena poctom KITJI ®AP. ITo pacueram M.K.Kato-
moBa KIIJl ®AP nomkeH cocraBisaTh B OyayniemMm
17-21%, 4To macT BO3MOXHOCTh YBEIHYUTH YpO-
skafiHocts B 40-50 pas (4, ¢.217). Dro cBuae-
TEIHCTBYET O HAJMYWU OOJBIINX, €Ie HEe UCIIONb-
30BaHHBIX 3HEPreTHYECKHUX pecypcax B CEJbCKOM
XO035UCTBE.

HeiictButenbHO BO3MOXHBIN ypoxail (JIBY)
OTIpeJieNIIeTCs 10 BJIaroo0ece4eHHOCTH MTOCEBOB.
s onpeneneuus [IBY npeanararot hopmyiy:

BY = 100« W P K
ABY = ——* Kn
rae W — KoJIM4eCcTBO IIPOAYKTUBHOM JUUIsl PACTEHUN

BJIarH, MM;

K, — xosddumment BogomoTpedIeHUs, MM
ra/m.

KonndecTBO MpOAYKTHBHOM BIIaru ONMpeessioT
MO JaHHBIM BBINAJAIOIIUX B TEYEHHE ToOja
ocaakoB. B YcTiopre Ha MOMEHT mepexoaa depes
10°C 3anacsl npoayKkTuBHOM Biaru B cioe 0-50 cm
M0 CPEIHEMHOTOJICTHUM JIaHHBIM paBHbI 22-23
MM, a B JIebTe U JOJIMHE AMyIapbu €Ile HUXKE —
15-20 mm, a B Kb13pu1 kymax okoso 10 M.

Koadduruent Bogonorpednenus (K,) o6o3na-
yaeT KOJMYECTBO BJIArW, 3arpaynBaeMoe Ha (op-
MHUpPOBAaHUE €IUHMLBI CyXOH Onomaccel. ITOT
ko3 duiment cnenupuueH i KaxkXI01H KyJIbTYphI
U MEHSEeTCS B 3aBHCHMOCTH OT KIMMaTHYECKUX
0cOOEHHOCTEH BEreTalMoOHHOTO IEpHoJa, YPOBHS
MOYBEHHOT0 IUIOJOPOAMSA, 103 YIOOOpeHuid H
JIpyrux (GakTopoB, IPU OTCYTCTBUU JaHHBIX, KOTO-
pBl€ OTBEYAIOT YCIOBHSAM XO035HCTBA, MOXHO I0JIb-
30BaThcAd CpPeIHUMH Kod(@uIMeHTaMH BOJOIOT-
pebnenust. st 03UMBIX — IIICHUIIBI, SIMEHS, PIKU,
OBCa, a TarKke Kaprodeis 3ToT KodQUIIUEHT pa-
BeH 350-400, st KOPMOBOI CBEKJIbI, MOPKOBH, Ka-
nycThl, Kykypy3sl — 300-400, juiss MHOTOJIETHUX
TpaB Ha ceHo — 500-700, ans xmomuarHuka - 350-
400.

B ecrectBeHHbIX ycnoBusix B Kapakanmakuu
JIEWCTBUTEITHLHO BO3MOXKHBIN ypoxkait (JIBY) coc-
TaBJIACT:

JUTSL XJIOMTYaTHHUKA:

BY —100 * 20 0,387 = 1,94
= E3 = .
A 200 ) 94 y/2a;
a JUIA JIFOUCPHBIL:
BY 100~ 20 1,0=3,3
= % = .
A 600 ' Byfed

Kak BUIAHO, IMPpU CCTCCTBCHHBIX YCIIOBUAX 3THU

140



Me ‘morchilik va qurilish muammolari

2019 {un, maxcyc coH

KYJIBTYPBI MPaKTHYSCKH HE JAl0T ypoXKas U IOJ-
HocThio TorubaroT. [losToMy 3imech 3emiienenue
OCHOBAHO TOJILKO Ha UCKYCCTBEHHOM OPOIIICHUH.
B HU30BBSIX AMymapbu JIs HCKYCCTBEHHOTO
opoieHus 1 ra xjIon4aTHUKa 3aTpadnBaercs 10-12
TeIc.M3 BOIBI (C YUETOM HMPOMBIBHBEIX TIONHBOB). B
3TUX YCJIOBUSAX KOJIMYECTBO MPOIYKTHBHOHN Baru

IU1s pacteHnid coctaBiseT 480-500 mm. Torma:

100 = 500
JIBY = 200 * 0,387 = 48,4 y/za.

Oocyxnenne. B HacTosiee Bpems u3-3a HECo-
BEPIIIEHCTBA CIIOCOOOB MOJMBa OOJIBIIE ITOIOBUHBI
MONAaHHOW Ha TONS BJaru Tepsercss Ha (UIbT-
pauuio, UcnapeHue u T.0. B nmanpHeiem, myteMm
NMpUMEHEHUsT 0oJiee  COBEPIICHHBIX  CIIOCOOOB
MOJINBA, MOXKHO PE3KO YBEIHYUTHh KOJINIECTBO
MPOJAYKTUBHOM  BOABI  JUII  pacTeHWid  0e3
YBEJINYCHUA OPOCUTCIIBHBIX HOPM.

3akirouenue. [Ipu opraHuzanuy panuoHab-
HOT'O HCTOJB30BaHMs 3eMelb CEIbCKOX03HCTBEH-
HOI'O Ha3HaA4CHMHA, HCO6XO[II/IMO, YUUTBIBATL MPU-
POIIHBIE YCIOBHA, BIHMSIOIIAE HAa YpPOKaWHHOCTDH
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp M oOecredeH-
HOCTH TEPPUTOPUU OPOCHUTEIBHOM BOAOH. TONBKO
C YYETOM DTHX YCJIOBHH MOYKHO PEIIUTH BOMPOCHI
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HBIX KYJbTYP.

KHUILITOK XY KAJUTUHAHT UKTUCOJIUN KYPCATKUYJIAPUHUA T'EOBU3YAJI
TACBHUPJIALI

Paxmonos 1I1.K., Xampaunesn A.P.
TOHIKeHT prnraunﬂ Ba KUIIJIOK XS'/)KaJ'II/IFI/IHI/I MEXaHU3alusaJIam MyxaHJZ[I/ICJ'IapI/I I/IHCTI/ITyTI/I, TOI_[IKeHT,
V36ekucron. sherzod.rakhmonov@gmail.com, khamraliyev@mail.ru

Annoranusi. Kumiox xyxanuru Y36eKHCTOH HKTHCOIMETHHIHT CaIMOKIIM KUCMUHH TALIKKII STaan. Makosiaza
pecnyOivka XyZyaJapd KeCHMHIa KHIUIOK XY KaTWTH HMKTUCOTUETHHHU reoaxOopor Tm3uMu (AT)Hm xymmam
OpKaJIM TaxJIWI KWIMHTaH. TaAKUKOTAA axoJMd 3MWIMIH Ba KUIUIOK XYKAIUTH UKTUCOAMETHHHMHT KOPPEIAIMSICH
KeITHpUIraH. MakosaZja axoidM COHHM, CYFOPHJIAIUTaH epiap, KUIUIOK XY KaJWTH SUIMM JapoOMaJdHHUHT ¥3apo
OOFMUKIMTH BHJIOATIAp Oyimua Taxnmuiau KenTupuirad. CTaTHCTUK MablIyMoTiIap 0a3acu acocuja spaTHITaH
QNIEKTPOH XapuTajap MHHTaKa WKTHCONUETUHUHT (a3oBUil AUGGEpeHIMSAINSICUHY, XY)KaIUK IOPUTYBUH
CyOeKTIIapHUHI TaOuaTh Ba MyHOCa0aTapWHM YpraHuira Ba TaBcuduaira, aTpod-MyxXuTHH OOLIKApHII
XyCyCHATIIApUHHU aHMUKJIamTa épaam O6epyBun Peciry0nrka KHMIIUIOK XY KaIWTHIATH MabIyMOTIapHHU TaBCHU(IIOBYH
6ap3n Kypcarkuwiap akc 3TraH. CTaTUCTHK MaTEepPHAJUIAPHUHT TaXJIFIN XAKUKATAAa XOJMCAJapHUHT MaHTHKHUHA
O0BEKTHB aIOKacH Ba y3apo OOFIMKIWNTHHU aHUKJIAIIra, WKTUCOAWHA >KapaHiap Ba YyJapHUHT PHUBOXKIAHHUII
TEHJSHISUIApUHN Ky3aTHInra WMKoOH Oepamu. Kaprorpaduk ycyn xap KaHZad HKTHCOAMH Ba Teorpaduk
XOJIMCAIApHUHT TeorpaduK >KOMIANTyBHH, YJIapHUHT XyIyaud MyHOcabariapu Ba ¥3apo ajoKaJapWHU BH3yal
paBHIIIa aKC STTUPHUINTAa UMKOH Oepaiu.

Kaaut cy3nap: KUOUIOK XY KaJIUTH UKTHCOAWETH, T€0axO00pOT THU3UMH, KapTorpadus, axoiaw 3UWINTH, SUTITH
JapoMaJl, KMIIUIOK XY KaJIUTH, MabIyMOTIap O6a3acH.

T'eoBu3yanu3amusi YKOHOMHYECKHX NOKAa3aTelIeil ceJIbCKOro Xo3siiicTBa
Annoranus. CeabCcKOe XO3SHCTBO  SBISETCS BaXHOM YacThl0 DOKOHOMHKM Y30ekucranma. Crartbs
MpoaHATM3UPOBaHA C HCIIOIb30BaHueM reonHpopmannoHHbIX cucteM (I'MC) arpapHoii SJKOHOMUKH IO BCEH CTpaHe.
B wccnemoBaHum mpeicTaBiieHAa B3aMMOCBS3b MEXAY IUIOTHOCTBIO HACEJNCHUS U CEIbCKOXO3SMCTBEHHOM
SKOHOMUKOW. B cTaTbe aHaIM3MpyeTCs B3aMMOCBS3b MEXK]Y UYMCIECHHOCTHIO HACEJICHHUS, OpOIIaeMOM 3emiiedl u
BAJOBBIM CEIIbCKOXO3SHCTBEHHBIM JOXOJOM II0 pErHOHaM. OJEKTPOHHBIE KapThl, CO3IJaHHBIE Ha OCHOBE
CTaTUCTHYECKON 0a3pl JaHHBIX, COAEP)KAaT HEKOTOPHIC IOKA3aTeNld, KOTOPhIE ONMMCHIBAIOT CEIbCKOXO3SHCTBCHHBIC
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JAHHBIC PECMyOJHMKH, YTO IIOMOracT W3y4aTh M XapaKTCPH30BaTh IPOCTPAHCTBCHHYH AU (EpEHINALNI0
SKOHOMHUKH PETHOHA, XapaKTep M B3aUMOOTHOIICHHS HSKOHOMHYCCKHUX CYOBEKTOB, a TaKXe OCOOCHHOCTH
MPUPOAONOIF30BaHUS. AHAIU3 CTATHCTUYCCKUX MATEPHAJIOB MO3BOJIACT HAM BBISBIATH JOTMYCCKH OOBECKTUBHBIC
KOPPEISIMA M B3aMMOCBSI3M COOBITHI, OTCJIEKHBATh 3KOHOMUYECKHEC TPOLECCHl W TCHIACHIMU WX Pa3BUTHAL
KapTorpaduueckuii MeToa MO3BOJSIET BH3YaJbHO, TeOrpadUuecKd BH3YAIM3UPOBATh JIOOBIC YKOHOMHYECCKHE H
reorpapUuECKue SBJICHUS, NX PETHOHATBHBIC CBS3H U B3aUMOCHUCTBHS.

KarwueBrble ¢jIoBa: 3JKOHOMHUKA CEIILCKOTO XO03sCTBA, reonH(OPMAIIMOHHAS CUCTEMA, KapTorpadus, IMIOTHOCTh
HaCeJIeHHs, BAJIOBOM T0OXO/, CENbCKOE X03SMCTBO, 0a3a JaHHBIX.

Geovisualization of economic indicators of agriculture

Abstract. Agriculture is an important part of the economy of Uzbekistan. The article is analyzed using
geographic in formation systems (GIS) of the agricultural economy throughout the country. The study presents the
relationship between population density and the agricultural economy. The article analyzes the relationship between
the population, irrigated land and gross agricultural income by region. Electronic maps, created on the basis of a
statistical database, contain some indicators that describe the agricultural data of the republic, which helps to study
and characterize the spatial differentiation of the region’s economy, the nature and relationship of economic entities,
as well as environmental management features. Analysis of statistical materials allows us to identify logically
objective correlations and interrelations of events, to track economic processes and trends in their development. The
cartographic method allows you to visually, geographically visualize any economic and geographical phenomena,

their regional ties and interactions.

Keywords: agricultural economics, geographic information system, cartography, population density, gross

income, agriculture, database.

Kupnm. Mamiakatuvmuzna OyryHTH KyHAA
KANUIOK ~ XY)KAIMTHHU ~ PHUBOXKJIAHTUPUII  YUYH
3apyp MKTUCOAMM Ba TalIKWJIMK-XYKYKHI acociap
gpaTuml Oyin4ya KEHT KyJIamild HWIUap OJud
GOPHIMOKIA.  Y30EKHCTOH — Pecry6IMKacHHHHT
[Mpe3unentununar 2018 iun 28 nexadbpnaru Ilap-
JaMeHTra MyposkaaTHoMacuja “Kunuiox xy»xanu-
T'Y SKMHJIApU Ba YOPBAYMIUK OYHKYa STHTU TapMOK-
JIAPHU PUBOXKJIAHTUPHUIINMU3 3apyp”, A€l TAbKU-
na6 yruiras [1]. Kulmok xyxkaaura TapMOFUHUHT
KaJlaJl PUBOXJIAHWILIM, Y3 HaBOaruaa, ep Ba CyB
pecypciiapy  UCTEhbMOJIMHUHT OpTHUO OOpHIIUTa
om0 Kemamu, ymiOy Xosar ro3ara KejnaéTraH
YaKUpyB Ba Xxarapiapra HucOaraH ¥3 BakTHIa
yopajap KypwiMaral TakIupAa, MaMJIakaT axoJu-
CHUHHHT O3WK-OBKAT XaB(CU3IUTHHH TAbMUHJIAIITA
canOuii TabCUp KYpCcaTUIIM MyMKHH. MabJIyMKH,
V36ekucron axonucuHUHT 60%gaH 3UENU KUIIIIOK
XyAyAjapujia  SIIANIMHA ~ WHOOaTra  OJIMHCA,
yIapHUHT (HapOBOHJIMIMHU OIIMPUINAA Y3 aKCHHH
TOnMOKAA [2].

TaakukoT Makcagu. MaMiTakaTHMHU3HUHT UK-
TUCOJIUETHUIA KUIIUIOK XYKAJIIUTU MyXUM Ba HUPUK
TapMoKyIapuaan Oupu xucobnmanagu [3]. LLlyHunr
yuyH xaMm Oy TapMokaa yTum aaspuiga 0030p
MKTHCOJIM Tajiabyiapura »xaBo0 OepaauraH MyHoca-
OaTiap TU3UMHUHHU 0apIio STUI OOBEKTUB 3apypPUST
xucobnaanaan. UyHKH I0KOpUAaH nactra Oynpyko-
O3JIMK acocuja OONIKAPHITaH UKTUCOTUET IIapOn-
THAArd KHUIUIOK XY)KaJUTHAArd JaBiaT —sSKKa
XOKHMIIMTH Ym0y cekropaa ©0030p MyHocabart-
mapuHu Tana®  Japaxacuaa — IIAKUIAHTHPHII
UMKOHHMATHHH Oepmaiimm. Jlapxakwkat, 0030p
MKTUCOAM aBBaJTM MKTUCOAJAH TyOAaH, HIaKJIaH
Ba MasMyHaH ¢apk Kwiaau. bo3zop wmkrucoaura

VYTHUIIAA KUIDIOK, XY )KAIUTHIa MabllyM MyHOcadar-
JApHU KOHYHJAp JAOoUpacuia Xaj JTHILAa AaB-
JATHUHT Pax0apyiurd  OVIIMIIM JIO3UM, JICKUH
VHUHT apaliailyBd KHUIIJIOK XYKaJurd KOpXOHa-
mapura camapany (aolusAT IOPUTUIN YIyH 3PKUH
(haosuAT MyXUTHHH SPaTHII OWJIaH YerapalaHUIIH
no3uM n1ed xucoOmaiimuz [4]. Kunwiox xyrxanu-
TUra JaBiaT acocwii OOl HMCIOXOTYM cUdaTHaa
HaMO€H OYyinO, 3KMH Typu €KM KaH4a MaiJloHra
9KHUII KEPaKJIMTHHU TaBCUS STMACIUIH MaKcajara
MyBo(UK [5].

Kenaxkaka KHIUIOK XY)KalUTH MaxCyJIoTia-
puHM CcUGATHHM SXIIWIAIITAa ajJoXuaa YbTHOOP
Oepumn Tamab stwmagu. JlekuH OOIKa MaxCyjaoT
Oylinya XamKUMU3HUHT MEIWIMHA MebEpiapu
Oyiinua Tanabu TYJIWK KOHAUpHITaHW4Ya WYK. ByH-
nait xom Y30eKMCTOHJA KHMIIOK XY KaIHUTHHH
sSHajga XKajan cypbariap OWIaH PUBOXIAHTHPH-
JIMIIIMHU Tako30 3tagu. Cyuru VH #uuiapaa Oy
Oopajia MyailsiH uILIap amainra omupuiad. Kym-
JaJaH, MaMJakaT KHIUIOK XYKaluruaa 3pKUH
0030p HWKTHCOAM Tanmabiapura MOC HKTHCOAUN
MyHOCaA0AaTJIapHU IIAKJUIAHTHPHII HWMKOHUSITHHU
OepaguraH, XyKyKWid, TAIIKWJIUH, WKTACOIUHN
XamJia WKTUMOUH HCIOXO0TNIap OOCKMYMa-00CKUY
KaTbUH WINOHY OWJIaH amajra OIIWPHIUIINHU
TabMUHIA0 OepajuraH TagOoupliap WIDIA0 YWUKHU-
0, M3YWIUTMK OWinaH Xa€Tra >KOpUi ITHIMOKJA
[6].

TaaKHKOT HATHKAJIAPH Ba TaXJIWJIH. ByryH-
TH KyHTa Keiau0, axoiu WCTEhMOJ KHIagTraH
TOBapJIapHUHT 85 (oM3MIaH KYNPOFUHHM KHIIOK
XY)KaUTHAa UIDIa0 YrKapuiIMOKIa. Yiaap YCuM-
JUKYWIUK XaMJla YOPBAYMIIMK MaxCyJIOTIapHaaH
nbopataup. 2018 iimnga V36ekucron Pecry6iu-
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KacH SUIMHM WYKH MaxCyJOTHHHHT CaaIMOKIH 28,8
dbou3n KUIUIOK Xykanuruga sipatwirad. Ly
Hunga Oapua caHoaT TapMOKJIapuaa MamiakaT
AIMM MYKA MaxcyloTWHWHT 23,3 ¢ousu, Kypu-
mummaa 3ca 5,1 dowmsm sgparmnrad. Pakamurap
KHIIUIOK XY KAJIMK TAPMOFMHHWHT MaMIIaKaT HUKTH-
conMéTHIAru YpHU YJIKaH SKAHJIUTUIAH aJoyiaT
oepmokma. Iy #mnma KHIOUIOK Xy KaTuTHaa
(haomuaT kypcaraérran OGapda TypAaru TaaOup-

kopiap ToMoHuman 1173159 mupa cymiuk sumu
MaxcyJIoT sipaTwirad. Y acocad 818,4 MUHT TOHHA
naxTa Tonacu, 6 375,4 MUHT TOHHA JIOH SKUHJIAPH,
9 635,1 MuHT TOHHA ca03aBoT, 2 589,7 MHHI TOHHA
MeBa Ba peszaBopiap, 2 417,4 muar ToHHA TYTIT, 10
480,7 mmar TtomHa cyt, 1 082,6 MumHT mqOHa
Kopakyn tepu, 7 360,5 MiIH 10oHa TyXyM Ba OOIIKa
KHIUIOK ~ XY)KAIMK ~ MaxXCyJIOTJIapuJaH TalllKHI
TOITaH.

1-sxangBan
Kopxkanmnorucron Pecriyonukacu Ba Bunosiiap Oyiinmua 2008-2018 iimmiapaaru KUILIOK
XYKATUTMHUHT SJIIU JapOMaan, MIPA.CYM

2013 2014 2015 | 2016 2017 2018
Kopakanmo- ]
FUCTOH 309,9 | 363,44 | 4431 | 548,8 | 618 816,7 | 993,3 | 1116,5| 1267,2 | 1366,5 | 1877,1
PecrryGnmkacu
AHIKOH 881,7 | 1074,6 | 1369,8 | 1627,5 | 2115,5 | 2615,3 | 3162,2 | 3884 |4708,6 | 5370,6 | 7292,3
Byxopo 884,2 | 1069,6 | 1224,1 | 1516,8 | 1946,6 | 2383,2 | 3023,9 | 3438,9 | 3917,4 | 4484,6 | 5669,6
Kuzzax 515,1 | 631,5 | 729,2 | 904,4 |1162,7 | 1400,2 | 1726,2 | 1999,1 | 2252 | 2509 | 3277,5
Kamkanapé 806,6 | 1015,4 | 1194,1 | 1491,8 | 1826,3 | 2439,5 | 3047 | 3505,6 | 3996,6 | 4345,4 | 5584,6
Hagowii 417,8 | 521,3 | 616,9 | 764,7 | 1009,6 | 1332,4 | 1780,4 | 2094,2 | 2491 | 2863 |3781,1
Hamanran 649,4 | 838,2 | 983,2 | 1193,8 | 1549,6 | 1984,9 | 2517,5 | 2915,6 | 3141,8 | 3478,9 | 4786,6
Camapkasz 1245,3 | 1492,9 | 1775,8 | 2251,3 | 2832,6 | 3580 |4381,7 | 5129,3 | 5821,3 | 6796,1 | 8936,2
Cyponaapé 7615 | 925,2 | 1100,8 | 1347,3 | 1710,9 | 2227 |3042,6 | 3429,3 | 3851,8 | 4220,2 | 6201,6
Cupnapé 345,5 | 4195 | 522,3 | 668,3 | 857,1 | 1122,1 | 1507,6 | 1748,1 | 1960,6 | 2168,1 | 2818,4
TormkeHT 1083,2 | 1284,8 | 1684,7 | 2113,8 | 2795,4 | 34119 | 4100,7 | 4712,3 | 5218,2 | 5786,7 | 8173,6
daprona 780,2 | 953,3 | 11355 | 1315 | 1756 | 2254,9 | 2965,4 | 3480,8 | 3973,1 | 4498,2 | 5894,2
Xopazm 624,5 | 721 | 849,1 | 1031,2 | 1242 | 1596,1 | 1952,9 | 2283,6 | 2576,8 | 2947,1 | 3674,2

1-xanBanna Kopkamnoructon Pecrnybnukacu
Ba Bwiostnap Oyiimua 2008-2018 iinnnapaaru
KHUIIUTOK XY )KaTUTHHUHT SN AapOMad MIIPI.CYM
OUpIHK/A KEeITHPHIITaH.

Pecry0umika KUIITOK XY KaJIUTH SUTITH JapOMaIHHIHT
YCHII TEHACHIUACH, MIPA.CYM

80000,0
[ |
._
f— I | = B

2008200920102011201220132014 201520162017 2018

B KopaxaiarnoructoH M AHANXKOH Bbyxopo
Knzzax B Kamkagapé B HaBowit

B Hamanran B Camapkann B Cypxangapé

B Cupnapé B TomkeHT B QaproHa

H XopasMm

1-pacm. PecryOiinka KUIIIIOK XY KaJIUTH SUTITH
JIapOMaJUHUHT YCHUII TEHIESHIUACH, MIPI.CYM

1-pacmaa Pecrybnuka KUILTOK XY KaIUTH SUTITH
JTAPOMAIMHUHT YCHIIl TEHJICHIHUACH KEITHPUIITaH.
VHr xypa AwnmmwkoH, Camapkani Ba TOIIKEHT
BujioATiIapu Pecrry0OnuKka sy MYKH MaxCyJOTHIA
yIIyImy OOIIKa BUIIOSATIIapUra HUcOaTaH CalIMOKIIN
SKAHJIUTUHY KYPUIINMHU3 MyMKHH.

PecniyOnuka KHIIUIOK XYKallUTH SUITA  J1apo-
Magu 2008-2018 Hummapaa yeumn cypatu Oyiimda
2008-2018 #wummapma KHUILIOK — XY)KAJIATHHHHT
SImu Japomaad SHr kyn Hasowit Bumositu (9
Oapobap) Ba 2Hr kKamum 3ca KoOpKalmorucToH
Pecnnybnukacuga (6 Oapobap) YcuimHM —Kaiia
stunrad. Iy Owuman Oupra, 2017-2018 itwmnap
JaBOMU/IA TaxJIWI HIYHU KYpCaTMOKAAKH, SHT KYII
yeum Cypxongapé Bunostuaa (47%) Ba 3HT mact
yeumaM 3ca byxopo (26,4%) xamma Xopasm
(24,1%) BunosiTnapua Kaia sTUiIrad. 2-pacum.

Metononorusi. Ukruconuii reorpadus Xymy-
I MEXHaT TakCMMOTH cudaTuga, unoad 4nuka-
PUIIHUHT KOWJIAIIUINN, TYpJId MamiiakaTiap Ba
MUHTaKaJIapJard HIUad YUKApUIIHU PUBOXKIIA-
HUII I[IapTJIapd Ba XYCYCHATIAPH, HKTHCOIUH
Xa€THUHT YpraHuia€TraH XoJucajlapura reorpa-
¢uk énpommmiaa papk kuiaaau. Mkrucomuit reor-
paQUAHUHT y3Ura XOC XyCyCUSITH YpraHuiaérra
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WKTHUCOJINN XOIMCAJApHUHT Xyla KeHI JOoWpacH-
mup. Ukruconuii Ba reorpaduk TaaKUKOTIAPHHHT
acocHil YCYyJUIapH: CTaTHCTUK MaTepUaLIapHU
TaxJWI KWIWIL, Kaprorpadus, WKTHCOAUN Ba
reorpaduk XoaucalapHH OeBOCHTa Ky3aTHII Ba
Yypranumaan nooparaup [7].

Bunostnap KuIUIOK XYKaIMTMHUHT SUITA
JapoMaau iusap O6yiinda TeHIeHIHsCH,
MIIpA.CYM

" nmm
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2-pacM. Kopakanmnoructon Pecniybnukacu xamaa
BUJIOATIIAp KUIIJIOK Xsl’)KaJ'II/IFI/I AN JapoMaJuHUHT
YCHILI TEHACHLUACU, MIIPA.CYM

AXOMNH 3UWIHTH Xap OUp BUJIOATHUHT TETHIILTH
Hun OyHWYa axONWHUHT CYFOPHIJIQJWTaH epiiapra
HUCOAaTH KWIMO XUCOOJaHAU. YHHHT BHU3yallu-
3aWACHHU BHUIIOATIAD XapUTACHA KEITHPHIIH.
TYK sxurappaHr axoiau 3UWINTH IOKOPWINTHHH Ba
04 JKMrappaHr »dca aKkchH4a HucOaTaH mact
SKaHJIUTMHYU Onupanu [8].

CraTucTuka KYMHTACHHWHT MabIyMOTIapura
acocaH BWIOSTIAPHUHT KHUIIUIOK XY XKaJIUTHIIAH
ONIMHTaH SUIMH JapOMaJHU YHIOy BHJIOSTHHUHT
CyFOpWJIAJIUTAaH epiapra HHcOAaTH XHCOOJIaHTaH.
Ymly HaTWXKaHW BU3WyAIM3alds KHJIUII YYYH
XapuTaaa Kypcatuiarad. AilaHa KaTTaiura oup ep
MaiJIoOHn OWpIUrMAarun JapOMaJHUHT KYIUIUTH,
KAYHTH 3Ca aKCUHYA KaMJIUTHHU OWIITUpaIH.

TOMIKEeHT MIaXpUHUHT axOJIMCH Ba €p MailJOHU
xucobra onmuamanu. Cabadu, TOMKeHT MmaxpuuaH
uIIad YMKapuiIagural KUIUIOK XY>Kallurd Aapo-
MaJM Kylda KaMJIMTUHH WHOOATra OJIMHAMA Ba
iaxap axoJIMCH OMJIaH HOMYTaHOCHO TaKCHMIIaH-
TaHy Y4yH TaJKUKOT >KapaéHua XUcoOIaHMau.

Taxaun. Axomu 3uwiurn 2008-2018 Hummap
OpalMFU/ia XaMMa BUJIOATIApAA YCHII CypaTHHHU
KYpHUIITUMHU3 MYMKWH JIeKuH, TomkeHT, Cupaapé
Ba CypxoHmapé BuIOATIApUAA aXOJIU 3UWINTH
HUCOATaH OINTAHJIUTH CTaTHCTHK MabIyMOTIAp
Kkypcatud Typudau [9].

2008

Annu gapomag 2008 BunosaT axonu auunuru, 2008
2008 1 AUM/ maraoH Axonwu / maingoH

@  0,000000002 - 0,000000004 | | 0,000000007 - 0,000000009
. 0,000000022 - 0,000000038 || 0,000000009 - 0,000000051
[ 1 0,000000051 - 0,000000097
0000000070 - 0,000000087 2 ;00000097 - 0,000000161
I 0.000000161 - 0,000000176
0,000000098 - 0,000000116 [l 0.000000176 - 0,000000286

I 0000000286 - 0,000000565
.04000000207

2018

IapTan Gearmaap

Annu papoman 2018
2018 / manaoH
(o] 0.000000005 - 0,000000012

BunoaTt axonu 3uunwuru, 2018
Axonu [ magoH
0,000000008 - 0,000000011

@ 0000000059 - 0,000000111 0,000000011 - 0,000000062

O | 0,000000062 - 0000000108
0.000000213 - 0.000000249 I 6 500000108 - 0,000000122

- 0,000000122 - 0,000000217

‘ 0,000000264 - 0,000000334 [l 0.000000217 - 0,000000355

I ©0.000000355 - 0,000000695
‘o.oooooom 3

3-pacM. AXOJH 3UWINTH Ba KUIUIOK XYIKAJIUTH
sty gapomaauHuHr 2008-2018 Hnniap opanurugaru
¥3apo CoNMIITHPMA XapUTallapu

3-pacmiapiad  KYpuHHO TYpUOIUKH, axoJu
3UYITUTH FOKOpHU OYNraH Xynyaiapia CyFopHIIaIn-
raH epiap OWPIUTHIAH OJNUHATUraH JapoMa
OKOPWINTHHH KYPHUIINMHI3 MyMKHUH. Ajnbarta, BuU-
JOSATIIap KeCUMHJA OJMHTaH MabIyMOTIIap OamKu
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TYIMK XOJNaTHH OepMaciurd MYMKHH, JICKHH
axoJid 3UWINTH Ba KUIUIOK XYKJIUTH SUIIH
JApOMaJMHUHT Y3ap0 KOPEIUIAMMACHHHA Ky3aTHII
myMmkuH. Hamanran Ba Cuppapé€ sumnosTiapuia
Oomka BHIIOATIAp KypcaTKUWIapura HucOaTaH
yeraniuru, XopasM BHIOSATU 3Ca aKCHHYa YCHII
CypaTu nacailraHMHU KYPHUIITUMUA3 MYMKHH.

XyJoca. TagkukoTiaap HaTWXKAacuAa LIyHIAW
XyJlnoca KWIMIINMH3 MYMKUHKH, aXOidH 3UYINIH
IOKOpH Oynran Xyaymiapaa eplaH MaKCHMal
Japaxazna Qoiina oM 3XTUMOJIH IOKOpH Oyinaau
neb xymoca KmiauwHca Oymamu. byHu Kyitmmarmua
M30XJIalll MyMKUH. AXOJIH 3UWIMTH I0KOpH Oynran
XyAyAjapAa epHUHT Xap Oup Kapud eplaH
MaKkCHUMaJl JapoMaj OJMIIIa XapakaT KWINHAIH
éku ephaH camapacu3 (QOHJaTaHUIIHU AEAPIH
yupamaiinu. SIpHH, cyFopunamurad epian Qoiina-
JIaHYBYH KYTIPOK €pra YFUT COJIUIIH, aCOCUN 3KUH
TypUHH SKUIIJAH TAIIKapH, apuK Oyinad KyImmM-
Ya OKWH TypJapHHU SKUII OWiIaH epliaH KYIpoK
Japomaza MaHOawra alaHTHPHUIN OWJIAaH HM30XJIall
MYMKHH.

Taknud ypHUAA IMIyHU alTHO YTHII JT03UM /1e0
xucoOmaiiMu3, Oup BUJIOSATHU (epMepiiapura SKUH
OKUII F03acHIaH Taxpuba cudaTuma SPKUHINK
sxopuit Kunmumn kepak [10]. depmep xyxanuru ¥3
IXTUEKUAAH KeaUO YMKUO, KUIUIOK XYKaJIUTH
MaxCyJOTHHMA KaWTa HOUIall y4YyH HOKHIIIOK
XYKAMUK OOBEKTIAPUHU KOWIAMTHPHUIIIA KyJan
APOUT SIpaTHUIll JO3UM. SIbHM HOKMIIUIOK XYKa-
UK OOBEKTH YUYYH COJIUK KHUIUIOK XY)KalIHTH ep
tondacu ydyH Oup Xui €KM KaM Kod(pHuImeHT
KO OeNTuiaHuIy Kyn TapMoKid  (depmep
XY)KATUTHHE KYTaHIMra wKoOuil TabCcup Kypca-
Tagu [11]. @epmep XYKamukiIapu y3Iapu HKTU-
COJM JKMXATAAH SHI ONTUMAJIMHU TaHIA0 KYTPOK
JlapoMaji OJIMII YYyH XapakaTr Kujaau.
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TAPUXUH, APXUTEKTYPA BA MAJTAHUM OB BEKTJIAPUHUHT I'EOIIOPTAJIMHA
TEOAXBOPOT TU3UMJIAPUJIAH ®OMIATIAHUE SIPATHUII

Hcaxos 3.X., Paxumos Y.A., UcakoBa JI.J. CamapKaH] f1aBiaT apXUTEKTypa- KypHUIUII HHCTUTYTH

HcnoJib30Banue reOMH(pOPMAIMOHHBIX CHCTEM JUISI CO3IaHHUsI T€0NOPTAIA HCTOPHUYECKHUX,
APXUTEKTYPHBIX H KYJbTYPHBIX 00bEKTOB

AHHoTauusi. B MaHHOW cTaThe OMUCAHBI TEXHOJIOTHS, METOIbBI, STAMbl CO3JAaHUS TeoropTaja HCTOPHUYCCKHX,
APXUTEKTYPHBIX W KYJBTYPHBIX OOBEKTOB C HCITOJH30BAHUEM T'eOMH(POPMAIMOHHBIX CHCTEM. PeKOMEHmyeTcs
ncnonb3oBaTh ArcGIS 9.3, 4To0BI clmenarh TeomopTan HWaealbHbIM, KadeCTBEHHBIM, YAOOHBIM W TIPOCTHIM B
WCIOJIb30BaHUH. HEeCKOIBKO THITOB JaHHBIX OBLTH pa3paboTaHbl s popMupoBaHus 0a3bl JaHHBIX.

KawueBple ciioBa: Teomoprall, BH3yalIn3allUs, JIICKTPOHHAs KapTa, aTPUOYTHBHBIC JaHHBIC, CUCTEMA,
TCOMarHUTHOE CKAaHHPOBAaHUE, KOCMHYECKOE W300paKCHHE, a’pOJWHAMUKA, CTEPeOPOTOTpaMMETPHs, JIa3epHOE

CKaHUPOBAHUC.

The use of geographic information systems to create a geoportal of historical, architectural and cultural
objects
Annotation. In this article the technology, methods, stages of creation of geoportal of historical, architectural
and cultural objects using geo information systems are described. We recommend using ArcGIS 9.3 to make
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geoportal perfect, high-quality, user-friendly and easy to use. Several types of data have been developed to form the

database.

Keywords: geoportal, visualization, electronic map, attribute data, system, geomagnetic scanning, space image,

aerodynamics, stereophotogrammetry, laser scanning.

Kupum. ['ecax6opot Ti3umu tymryadacu 1960
Wmtap ypracuna Kanaga pgaBnatuna maigo
o0ymmn6, y Kananma I'eorpadux Uudopmamms Tuzn-
mu (Canadian Geographic Information System
CGIS) ne6 aranrad. TH3NMHHHT acOCHH MaKcaiw,
Kanana ep pecypciapuHUHI HHBEHTapU3aLUSACUHH
YTKasum Ba IIy acocuja €p pecypcllapuHu
MaBXyJl XOJaTH Ba KeJaXakJarn NOTCHIUAINHH
anukiamaan uoopat 3au. ESRI (Environmental
Systems Research Institute) xommanmscu 1969
Hutapu epaaH (QoiinanaHum KOHCAATHHT Qup-
macu cudaruaa v onud Gopran. Xosupaa AT
tuzumu Oapua Ilapkuit EBpora, Smonus, Kopes,
Xwuroit, AKII, ABcrpanus Ba OOIlKa MaMJyakaT-
Jappa kajan cypamiapia pUBOXKIaHMokga |[1,
4,5].

I'AT-0y 6opnukna comup Oyma€rraH BOkea Ba
xXoAucanapad, (HazoBH MabIyMOTIAPHU TaXJIHI
KWJTUII XaMmJia Jedpiid Xap KaHaad coxaaa Kapop
KaOyn KWIMII >KapaHUHU Te3JIalITHPHII YYyH
épnam Oepajguran Kaprajap Ba MabIyMOTIap
0a3acMHM SpaTHIl YYyH XU3MaT KWJIaJura
3aMOHaBUIl KoMbrOoTep TexHonorusicugup. 'ATHu
XO3UPrd KyHZJa 3aMOHABUM KOMIIBIOTEP TEXHOJO-
rusiapucu3 TacaBByp kuiaub Oynmaiinun. Komris-
I0Tep JacTypjapyd KaHYaJUK Te3 pPHUBOKIAHCA,
myH4YanuK Te3nuk omnaH AT xam puBOXIaHHO
6opamu. I'AT amanra ommupanuran Xxap KaHzai
amManuil TaxJIWUIApHUHT 0apyack KOMIBIOTEp
JacTypiapu opkanu amanra ommpunand. ['AT
OpKaId MabJIyMOTJIapHH cypaul, (a3oBuil Mabiy-
MOTJIAPHU TaXJIMI KHJIHII, YIapHH OWUpPIaITHPHILL,
yJIapHU BU3YaJIM3aLHs] KMJIHIL, MAaBXy/ MabIyMOT-
JapAaH SHCM MabIyMOT Ba MaxcCyJIoTJap spaTHIL
Ba OOIIKA TYpJU TyMaH MyaMMOJIAPHU XaJl KUJIMII
MyMKHH. ['€0ax00poT TH3MMH TEXHOJIOTHSICH
ymoy anoxuaa-ajJoxuga axpaTHiraH MabiIyMoOT-
JIapHU TYIUIAIl XamJia SirOHa KYpUHMILJIA cakjall,
SHTHIa0 TYpWIN, TaxXJWJI KWIHII, WCTalraH
onepauusUlapHu Oaxkapuiura, Oapuya Yys3rapuuuiap-
HU Ky3aTuO Oopwuiira, Typiu TyMaH KapTtaiap,
TUTaHJIap, JKaJBaJUIAPHHU OJIUIITa HMKOH Oepaiu.

TankukoT 1oa3ap6ymurn Ba makcagu. Keiina-
rv Humimapna  Y30eKHCTOHZA XaM  reoaxG6opoT
TU3UMHJAH 0apua coxajiapja KeHT KYJUTaHWI-
MOKIa. AMMO Oy coxamap Oyiinda remopTair EKu
KOMITJIEKC MabJIyMoTiap 0a3acH sipaTWiMaraH €Ku
TYJNMK sipaTUiaMarad. byHaaH Tanikapu TIeornoprain
ékn  MapnymMoTiiap 0asacHJaH KEHr  oMMa
¢oiiganana oaMasITH.

Tapuxuii, apxuTekTypa Ba MalaHH OOBEKT-
JIAPUHMHT TEONOPTAJIMHU I'e0ax00poT TU3UMIIApu-
naH (oinagaHuO spaTHIl aloXyuaa WIMHUK EHfa-

VI Ba YCyJTHHU Tanad »tamu. YyHKH Oy 0OBEKT-
JIlap Y3UHUHI ApXUTEKTypaBUM Ba JU3aliH Kypu-
HUILIY, KOHCTPYKLMSACH, TAPUXH, KYJUIAHUII (QyHK-
usIcH, KOHGUTYypanuscu Oyinya Gomka OWHO Ba
WHIIOOTNAapAaH TyOnan ¢apk Kumaau. ABBaJOM-
0op, apuxuii, apXUTEKTypa Ba MaJaHHi OOBEKT-
nmapuHUHT Teonoptamwan ['ATnan  doiigamann6
ApaTUIl YU9yH KOWHHUHT 3JIEKTPOH KapTacH, OOBEKT
Xakuga Oatadcmyl  KOMIUIEKC — MabiIyMoTiap,
apxuBiIapAard Tapuxui marepuaiiap, Oup KaHdya
MaHOanapJaH OJHMHIAH MabJIyMOT Ba 4u3Majap,
¢dorocypatnap, Buaco E3yBIapHU TaxXJIMI KWW
Tanad stunanm [2].

DIIEKTpPOH KapTalapHU aHbaHAaBUW KapTajap-
JIlaH KOMIIaKT XOJ/1a CaKJIaHMIIN, Te3KOp paBHUIIJa
Ba XOXJIaraH BaKTJa MYHTa3aM SHTWIAHUILIHU, Xap
Oup TaBCWJIOTIApHHU aJOXHIa ajJOXHOa KaBatTiap
HIaKJIuAa KYpUIl MaBXy[IJIUTH, T€3 Ba OCOH YKU-
UM, OWp Heda HycxXamapaa Yol OSTHIIUINY,
9NIEKTPOH  AJIMAIIMHUII KaOW HMMKOHHUATIAPH
Oopnurn OmnaH ¢dapk Kuiaad. Xo3upla MaBKy.I
TEXHMK XamJa JacTypuil BocCHTajap 3JIEKTPOH
KapTaJlapHU JHUCIUIEN 3KpaHuJa KypcaTHIll XamJia
Taxpupiam, Tai€piam xamzaa KOFo3[Jard Hycxa-
CUHH YMKAPHII, XyAyIui TaKCUMJIAHTaH BOKCIHK-
JapHU KaiTta Wnutam OuiaH OOFIHMK Mypakkad
XUCOO-KUTOONApHN YTKAa3UII Ba HAaTHXKAIAPUHU
pacMUIIAIITHPUII UMKOHUHU Oepaau.

Xo3upaa OyTyH AyHENA TapuxXuil Ba MaJaHU
MEpPOCHU Myxodaza KWIHWIL, CakJjall, acparl, M-
MU Yprasuii, ynapHu TabMHUpIIALl, XHCOOTa OJIHLI
Ba Tax)IMJ KWIMIIHUHT camapaiid MeXaHU3MUHH
sSpaTUIIHU Tajnad Kuwiaau. ByHuHr Oupaan Oup
TYFpPU €YMMU MabJIyMOTIapHU KOMIUIEKC TH3HMM-
JAMTHPHUII Ba TaxXJMJ KWIMII UMKOHWUHH Oepa-
JUTaH JacTypui TagOupiiap MaxXMyHaaH uOopat
reorpauk ax00pOT TH3UMHHH UIIIA0 YHKHUIITUP.
Bynnaii Maxcynor pgaBiaT Ha3opaT oOprasiapw,
WIMHAM-TOMUXaBUA  TalUKWIOTIAp, WIMHM Ba
MYCTaKWJl TaAKUKOTYMIAP, TYPUCTIAp, TapUXIIy-
HOCJap, pecTaBpaTopiap Ba OOIIKAaJapHUHT
(dolianaHuIIapy YIyH XKyaa Myxumaup [3].

AManuif HyKTau HazaplaH, TapUXHi, apXUTEK-
Typa Ba MalaHuil OOBEKTIAPUHHUHT €ONOPTAINHH
WIIad YMKHUII YYyH SITOHA MablyMoTiap Oaszacu-
HU SIpaTHII, TAKKOCTIAHTaH MabIyMOTIAPHH STOHA
MabJIyMOT Ba TaxXJHJI TH3UMHUra OUpPIalITHPHUIL Ba
TU3UMIIAIITHPUII, TalHEp MaxCyJIOTHH OOIIKa reo-
nH(pOpMAITMOH 0a3ayiap OMIaH OUPJIAIITHPHILL

Hazapwuii HykTam HazapjaH, ymOy MaxcCyJIoT
MEpPOCHH H3JaHUIUIAPHUHT TEXHOJOTHK Japaka-
CHHHM OLIMpay, MabIyMOTJIADHU CTATUCTHK KalTa
UIIJTAIIHY OCOHJIAIITUPAAN Ba TapUXUH, apXUTEK-
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Typa Ba MaJaHUl OOBEKTIAPUHU WIMHNA TaXJIHJ
KWJTUIITHA OCOHJIAIITHPATH.

TaakuKoT ycyiau Ba 6ockuwiapu. Tyruianran
MabJIyMOTIAPHH KOMIUIEKC 0a3acuHHM HIUIad 4u-
KO, YHUHT €pAaamMuaa oOuIaapHIUHT XO3UPTH XO-
JATWHU CTATUCTHK XWCOOJAII, MIMHI TaXJwI KH-
JUII Ba MOHUTOPHUHTMHHU aMajra OIIMPUII MyM-
kuH. By yHIaH XaMm ojmmiap, Xxam JaBliaT OpTaH-
Jlapi TOMOHMJIAaH Tapuxuil Ba MaJaHUN MEPOCHU
Myxodaza Kunniaa GolJaIaHuIl yIyH KeHT HC-
TUKOOIITapHU 0un6 Oepaam. Ly makcamma KoMIIb-
I0TEp JacTypyiapy KOMIUIEKCUAaH (olinananuo,
&aropnuKIapaard MabIyMOTIApPHU XHUCOOTa OJHII
Ba TacHH(IAl MIUIAPU SIHTH OOCKWYra KyTapuil-
MoKza. MabiymMoTiap 0a3acHHUHT 3J1EKTPOH HIAKII-
Jla MaBXXyUITH JTIOWMXaHU Ty3aTHILTa, SHTUJIAIIra
Ba sIHAJ[a PUBOXKIIAHTUPUIITa UMKOH Oepajiy.

Tapuxwuii, apxuTekTypa Ba MajaHuii 0ObeKTIIa-
PUHHHT TEOMIOPTAIHHU Te0aXx00poT TH3UMIIApHIaH
¢doiinanaHn® sApaTtuin y4yH Kydhuaa Oepuurad
ANTOPUTM cXeMa Oyln4a amaira OIIMPHII Tanxad
strnaam (1-pacm).

Tapuxwii, apXUTeKTypa Ba MaJaHUH OOBEKT-
JAPUHUHT TEONMOPTAIMHHU  sApaTHIlAa 3 XUl
TaIKUKOT YCYJUIApH KYIUIAaHHIIAIH:

1. Kamepan tagkukoT ycynd. ApxuB, OubiImo-
rpaduK, Tapuxuii MaHOanap, Hampiap, ayAuo Ba
Bugeo Matepuamap, OAB wmarepuamiapu Ba
Oorka MatepuaiiapAan (oinaiaHud MabIyMOT-
JIapHU UMFULL;

2. Jana tankukoT ycynu. Kepakmm wmabiry-
MOTJIap WYKIUTH €KW MINOHYCU3IHUTH cababiu na-
Ja Yrdan ungiapu YTKazuiaan. 3aMOHaBUH Teojie-
3uK acOoOxapaan (oiinananraH xojijaa €AropivK-
JapHU OOBEKTIAPHUHT KOWIAIIYB YpHH, YiIdama-
napu, Typiu Xui aeopmanusiapyu (OFHII, TYKHUIIL,
MIMKACTIAHUII OeNTHIapy, TEPEeKOC, EMUPUIIUII Ba
XaKasoyap), YJIapHUHT X2XKMH Ba MOP(OIOTHSICH
TYFPUCH]IA MABIYMOTIIAp SHTHJIAHAIH.

3. T'AT ycynu. Ymbly ycyn mabiaymomiap 0aza-
JIApUHU SIpaTHIITa Ba KEMWHYAIHUK yJIapHH OOIIKa-
puiira uMKoH Oepamau. ['ATnan Qorigananuo,
00BeKT Xakumaru (pasoBUN XOJATHU Ba CTATUCTHK
MabJIyMOTJIAPHM  BU3yaJl  paBHIIa  KYypuIll
UMKOHUHH Oepajiu.

Xo3upAa TreoJie3uK, TEeOMAarHuT CKaHepJiall,
KOCMHK, a3po, cTepeo(dOoTorpaMMETpUK Ba Jiazep
CKaHepJall ycyJutapuiad Qoiananuim UIMKOHHUAT-
Japu MaBxynd. YOy ycyiapaaH (oiganaHuin
EAropIUKIapHUHT METpPUK, (a3oBUH Ba TaBcU-
JIOBUYM MAbIyMOTJIAPWHH ¥3 WYWATa OJTaH XOJJa
Kylla KarTa MHKAOPJArd MabJIyMOTIapHU TYII-
Jamra UMKOH Oep/Iu.

Xynaoca Ba takaudaap. Tapuxuii, apxurek-
Typa Ba MaJlaHWi OOBEKTIAPHUHT KapTaJlapuHU
tysumaa ArcGIS 9.3  pactypunm  Kyiutam
Makcaiara MyBoduk Oymamu. UyHku Oy macTyp
doiinananyBunIap yuyH Kya cojaja Ba KyJai.

ArcGIS 9.3 mactypu KapTajmapHH SpaTHII Ba
Taxpupiaml, KapTaJapuHU BHU3yaJUIAIITHPHUIN Ba

JofMXanam, — MaB3yJdM — KapTrajap  sSpaTHII,
TOPH30HTAN Ba (POHTAI IUIaHJap, KUPKUMIAp,
MOHOpaMaly KapTalapHU sIpaTHII XaMmJa Mabiy-
MoTinap 0a3acMHU TYJNAUPHUII Ba TaKOMHUJI-
JAIITHPHUII Teorpaguk Ba CXEMaTHK MablIyMOT-
napHu (a30BUH Ba CTATHCTUK TaxJIMJI KHJIHILI,
reoKoIall, MabIyMoTiap 0a3acu OWiaH WAL,
KapTa XMCOOOTH Ba XyJOCAlapUHU MPHUHTEpra EKu
rpaduk ainmapra YTKazWI ydyH KyAa KyJai
JACTYp XUCOOIaHAIM.

Tapuxuii, apxutekTypa Ba

MagaHuin 06 beKTNapHUHF

mMabnymoTnap 6asacuHu
»| waknnaHTMpuw 6ynuya

ycnybuii KynnaHmaHm
AapaTuL
Kame-
v panu
TagkukoTt “
ycynnaputu
v
ApxuB Ba 6ubnuorpaduk Oana
MabrymMOTNapHW Tynnatu Tagku-

\ 4

obbekTnap yvyH rmoban
Xounawys Mabhy-

MOTNapuHU TakomunnaLl-

TMpULW Ba GupnawTmpuil

Y

=
| o
3

Cratuctuk Ba
bolwka mabry-
MoTnap xag-

BannapuHun
apaTuLl

=
<

K

A

TyaunraH xagsannap
acocua siroHa pakamnu
MabnymoTnap 6asacuHun

apaTtuLl

A\ 4

TanépnaHraH mabnymotnap 6asacu
acocuga aMekTpoH KaTnamnu kapTa,
nnaH Ba YvM3manapHu spatui

HaTwxanapHu y3apo anmalumw yy4yH
UHTepdewc apaTuL

1-pacm. Tapuxuii, apXuTeKTypa Ba MagaHui
00BEKTIIApUHHHT T€ONOPTAINHN Te0aXx00poT
TH3UMJIApHaH Qoiianannd SpaTHIIHUHT aJTOPUTMH
(610K cxemacn)

llyauHr yayH KyiHuaa KeITHPWITaH Tayadnap
Ba MabJIyMOTJIapAaH (oimanaHnuinb ymoy aactyp
éprnaMuaa TapuXWii, apXWUTEKTypa Ba MaJIaHUN
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OOBEKTIIAPHUHT TEeONOPTAIIMHY APATUII MaKCaara
MYBOQUK J1e0 XHCOOIaiMu3:

1. Ob6vexm manzunzoxu éa myxogasa waxau:
€IrOpMUKHUHT TapTUO pakamu; OOBEKT TypHra
taBcu(HOMA; OOBCKT HOMH, Myxodasza Karero-
pusicu; Myxodaszara OITMHTaHM XaKHIArd Xy;xoKat
Ba YHUHI pakamy; OOBEKT MaH3WIW: IIaxap,
paiioH, maxa, Ky4ya, yi pakamu; TapUXUN TasHY
pekacu pakamu;, TapuUXuh TasHY PeKACHHIHT
CXeMacH Ba paKkaMH.

2. Tapuxui mononumuxk maecugu: &nrop-
JIMK pakamu; Ky4ya, MaliJIoH Ba aXxOJd IyHKTJIApU-
HUHT 3aMOHABHU HOMIJIApH; OOBEKTHUHT TapHUXHI
HOMH;, OOBEKTHU CaKjaad KOJWII Y4YyH TaBCHS
STHIITaH HOMIIAP.

3. Tapuxuii naiioo oyaumu ea myaniugu:
EAropiavKk  pakamu;  00BEKT  Myauudapu;
OOBEKTHUHT OOILUIAHFUY drajapu; TApPUXHUHA acoc;
00BEKTIIAPHUHT OaJTaHCH.

4. Iaitoo oyaum 60CKUUIAPUHUHZ MAPUXUTL
maecughu: ENropiuK pakamu; OOBEKT Myayntud-
napu: -OOFNMaHMII OOCKHUYIIApH -aCOCHH OYpHIIHII
OOCKMWIApUHHUHT OONUIAHWIN JaBpU Ba TaBCU(DHU
TabMUpJIANl WIUIAPHHUHT ONUO OOPHITAHIINTH;
Tapuxuil TaBCU(PH: -UKTUCOTUN-IKTUMONH Tanao-
Jmap -TeXHUKaBWUH WIUTA0 YUKApHII Japakacu -
ACTETHK TabpU(U Ba TaXJINIT,

5. @yukyuonan iiynanuwiu ea oiidana-
Huw maecugu: EATOpaNK pakamu; oOBEKT 6apIo
ITHITaH Hruiap; Kaaai QyHKIus GakapraHiinry;
(hoiiaaHmII: -XO3UPTH BaKT/Ia, -TAaKJIK{( STUIITaH.

6. Ob0vekm KOHCMPYKUUACUHUHZ MABCU-
u: Enropivk pakamu; OOBEKT Oapro 3TUIraH
Hwinap;, OOBEKT KOHCTPYKLMSACH TaBcuu: -
TEXHUKABUH XYCYCHUSTH, —aHbaHACH, —SIHTHJINTH, -
ToM Emmmmy; (GoWAaTaHWITaH XOM aménap: -
JEBOPJIA, -TOM EMWINIINIA; XOJATHHUHT TaBcu(u;
tdhoitnanaaunaérrannuk gapaxacu (%); KUMHHHT
OanaHcH/Ia TypTaHJIKTH.

7.  ObveKmHunz MeXHUKAGUI KypCamkuy-
aapu: ENropiMK pakaMy; OOBEKT 0aprio 3TWiraH
Hwnap; mapaMerpiapu (X,y,Z); KaBaTiiap COHH;
OMHO XaXMHU (M); OMHOHMHT YMyMHH MaiJ0HU
(M°); doitnanannnaérran MaiinoH (M°); Typap- %oit
Maiionu (M°); GUHOHKMHT GanaHTHIH (M).

8. Kypunuw ycnyéunumnz maecugu: OvuHo-
nap pakamiapw; OWMHO Oapro HSTWIraH HWniap;
Kalicu yciayOra MOHaH/IUTH.

9.  Bbuno mawKu KypuHumununz Oezamu-
auwt maecugpu: OWUHO pakamu; OWHO Oapro
STWITaH MWLIap; CTPYKTYPACH; TAlIKW KYpPUHUIIY;
MEBMOPHH TAIIKW KYPUHUII TPUHIUILIAPH; TAITKH
KypuHUII TaBcuu;, ENrOPIMK TallKW KypHHU-
IIMHUHT OWHOHUHT XQ)KMUK-(Pa30BUI CTPYKTypacu
OWJIaH MOCJIHMTH; TallKl KYpUHHUINKIA aloXuia
aXpanu0 TypraH KUCMIIAPHHUHT TaBCU(U.

10. Xascmuii-chazosuii  cmpykmypacuHumz
maecughu: OuHO pakamu; OWHO Oapmo ATHUITaH
Hunnap; xaxmuit (a3oBUNl CTPYKTypacH; JOHHXa-
CHHHUHT CTPYKTYypacH,; MEbMOPHUIl KOMIIO3HIIUACH,

MacIITabw; MPOIOPITUSACH; KOJIOPUCTHKA.

11. Jloiiuxaeuii euumununz magcugu: OUHO
paKkaMu; XOHAJapHU KOWIAIITHPHUIN TPUHIUII-
napy; GYHKIMOHAI TaBCHU(H; XOHAIAPHUHT Y3apo
TaIIKH OOFJIaHUII XYyCYCHUSITIAPH.

12. Humepvep (uuxu yncuxosznawr) magcugu:
OMHO pakamu; >KUXO3NaHTaH Wi, Myajuiaduap;
MEBMOPHI  yCiIy0; MEbMOpUH-(PA30BHIA  €UUM
MPUHLMIUIAPH; JKUXO3JAall TaBcu(w;, MYyHKaiam
acapiiapy; aMalliii CaHbaT acapliapH.

13. Eozopauxnu (6unonu) unmezpayuon oa-
Xonaui: OMHO pakaMu; KaliCh JaBpra MaHCYOJIUTH;
Oaxomjamr: -Tapuxud, -MaJdaHWid, -MEbMOpPHUH, -
caHparra oupg;, wMyxodasza makiawm; Oaxomamn
EATOPANTUHUHT >KOMITAIITHIITH.

14. Bunonumz Kummamoaxo 3rnemenmna-
PUHU acpawica KUpumuicanauzy HOMeHKIamy-
pacu: OWHOHMHT TasHY pPEXKaJarn pakamu;
OMHOHMHT acpaml y4yyH Oakapuiaurad HIUIap;
acpall y4yH pyHxaTra KHPUTHUII 3JIEMEHTIApH-
HUHT HOMH; 3JICMEHTJIAPHUHT KUCKaua OaéHU.

15. Eozopnuxnu ypa6 mypezan myxum mas-
cughu: Tapuxuil TasHY pexacw pakamu; OWHO pa-
KaMH; cakiad KOJMMHTaH EATrOpiuKiIap; €aropiuk-
Jap: -pecraBpanus KWINHAJWTAH, -KOHCEepPBaIUs
KWJIMHAINTaH, -KalTa THKIAm 3apyp OynraH, -
PEKOHCTPYKIHS KHJIMHAINTAH; Oy3uIaurad OUHO.

16. Tabuuii-nanowagpm myxumununz mas-
cughu: Tapuxuil TasiHY pexacy; Tadumii-nmanamadT
MYXHTH JIEMEHTIIApU PYHXaTh; TaBCU(H.

17. Maesxncyo uusmanaprunz Homaapu: Ou-
HOJIap; TApUXUM TasiHY peKacH; Yu3Ma HOMH.

IOxopuna kypcatu® YyTuiraH MabIyMOTIAP
acocuJla Tapuxui, apXUTEeKTypa Ba MaJaHUi
oObexTiapuuHr Online remopranu spatuica y
xoina QoigananyBumiap ymoOy coxa Oyiinua
TYIUK Ba cudamiym MabayMoTiapra 3ra OyIuimaim.
OnuHra” HaTmwxanapaaH 6ap4a coxa MyTaxacCHC-
Jmapu Ba Myraccanuiapu (oiimamaHuIl UMKOHWUS-
THTa 3ra OYIamumap.
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