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NUMERICAL ANALYSIS O F THE RELIEF FOR THE POST DELTAIC LANDSCAPES IN
THE AMUDARYA RIVER D ELTA

Reymov P.R.Khudaybergenov Y. G.
Karakalpak State Universitiyukus, Republic of Uzbekistdfrmail: yakhshimurad@rambler.ru
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Abstract. Article presents a classification system for relief elements. We used the methods of classification and
comparison of relief elenmts 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
the surface. The paper deals with the development of metbhodsdlyzing digital topographic models. Also, using
this algorithm, we studied topographic indicators using the example elbdek regions of the Republic of
Karakalpakstan with basic irrigators imposed, vegetation index of thebdeK regions of Repnlic 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 geomorphor
method with high resoludn with the selection of elements of the mesorelief, ofdefik region®f the Republic of
Karakalpakstan

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

Introduction. For the posteltaic landscapes of the by many researchers (Tang Gaww and Lai Fayuan,
lower reaches of the Amudarya, a combination a?008), also, the last decade, many scientists have paid
relatively plain relief and small mean slope with aattention to the classification and mapping of the relief
complex geomorphological structure of the developeih geomorphology I . Dr £ g ut isank ®2009C . E
delta, marmade elemestand small a remnant height is2011) [2,3,4]. In the world of the present time many
typical. In this case, the relief, one of the systenresearchers for the classification of methods of
forming components of the landscape continues eomorphons (T.F. Stepinski et al., 2011, 2015), other
transform, both under the influence of man, and due tesearchers of the DEM transformed the relief using the
natural causes, in particular desertification. Thereforepethods of geomorphons (J.silwicz et. all. 2013)
the devebpment of methods for analyzing digital[5,6,7]. In 2013, scientists presented a new method of
topographic models is an important step in this researchassification and mapping of elements from the relief
work. Many scientists have proposed classification andf the height matrix based on the principle of pattern
mapping of the terrain on applied geomorphology for secognition (J.Jasiewicz and T.F. Stepinski., 2013) [6].
comprehensive study of land resources (T.Tamur&ome reseahers compared the terrain classification by
1980) [1]. The terrain classifications have been studidtkight, slope, curvature relief inputs and (TPI)
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topographic position index and some studies have ustlte postdeltaic plains, where a complex picture of
the classification of the relief of the DEM which has ghe technogenic transformation of the surface is
high spatial resolutionM.Mokarrama, M.Hojati, 2018 superimposed on the natural dissection of the
[8.9]. channel system, the river banks and Hnbeer
Methods and data. epressions. And, althoughet averaged slope is

J. Jasiewicz, P. Net;el, T.F. Stepinski (201_ idely used as a@opographic ruggedness index
proposed a new alternative approach for mappingry)” revealing the unevenness of the earth's

elementary relief forms that differs significantlyg,tace on an average scale, it cannot be applied

from other modern methodologies, based not Qfjreciy to the geomorphological assessment of
visual assessment of topographic features of theqtyeltaic landscapes and their classifivatas a
terrain, isolabn of negative and positive formsgjnqie functional parameter. Thus, it is obvious that
using 'gradlt|onal methods of dlfferent|al_geometryfor postdeltaic landscapes with a high degree of
but using methods of computer recognition [6]. I ron0genic fragmentation, more subtle and
part, this method repeats certain features of vis phisticated methods of analysis are needed.
classification, but is free from possible errors ', particular, Tang Guan, Li Fayuan, [2] for
caused by a prior representations of the o fst time formulated new promising

geomorphological researcher about the territoryy, 5aches to the analysis of the spectrum of this
under study. To do this, it is suggested to uﬁérameter. In this case, there is the possibility of
methods for classifying textures, in particulargatistical study of the surface gradient within the
contentoriented image processing. In this case, the, \nqaries of the corresponding facies or larger
elements of the relief are coneréd as specifically | ndscape unitsAt the same time, the slope

spatially distributed heights in a certain region Ofpectrum of the surface reflects the type of relief
the digital relief model. Within the framework of ,q e 111y and efficiently in comparison with other

such a representation, the means of textUfg,qqranhic indices, and the transition of slope

classificz;tion were Iadalpted. In particular, agqmnositions from positive to negative skewness
approach based on local terary StrucufieTS) d(fpends on the dimensiesk value reflecting the

of rotation and the reflection of_ their total 49801: slopes is an important means of research, for
types. A geomorphic map is a thematic

) _ example, slope processes and the slope spectrum
topography map, it shows the spatial structure Qbn characterize the topographic files of

the ten most common relief elementsi flat, 27 jjnomogeneous relief more effectively than
peak, 3-ridge, 41 shoulder, 5 spur, 61 slope, 7 4 itional qualitative classifications [10].

| hollow, 81 footsl_ope, 9 valley, and 10Gi pit Object and study area.

_(Flg.l). In the_ article, we used the algorithm Objects the post deltaic landscapes of the
implemented in GRASS 7 as a GRASS fygihern part of the Amudarydver delta. We
geomorphons module g@morphons App is & Web ant ysing the geomorphons method of classifyi
interface for the r. geomorphons). and mapping the northern part of the Amudarya
B e e river delta. Because in this territory present time
{ ,@ the landscape is changing rapidly. From this point
e o J " N ; of view, the methods of geomorphons give us very

k- | ; :I: i/alle ‘" footslope ’::é ""’q‘?‘”’,,n gOOd results'
)% \ ‘ ‘ 42’ Results. We have made the classificatiaf

Fig.1. Main geomorphons known for the analysis of th@€omorphons lefbank regions Republic of
landforms (Jasiewicz, Stepinski, 2013). Karakalpakstan. Also, the basic topographic

ruggednessindexes widely used in modern

One of the most important parameters of thgeomorphometry are also quite informative. This is
relief is the slope. The slope expresses essentiaé topographic ruggedness index (TRNhich is
characteristics of the earth's surface and is wideflye average difference beten the value of the
used in landscape analysis, land use planning agehtral cell of the sliding window and adjacent
land use optimization. It is important to correctlycells, and also the TPI (topographic position index)
choose the scale of the grid on which thiscalculated as the difference in the valuwdsthe
parameter is calculated, since the slope calculatedntral cell from the average surrounding cells.
by the single minimum cell of the digital relief It should be noted that a vaedf topographic
model in a raster form may not be able to revealiggedness index (TRI)systems based on
the most important features of the terrain of thieydrographic reconstruction of the territory does
studied territory.This is especially important for not always give an adequate picture due to the
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great degree of transformation of the relief in agrperception. Similarly, geomorphons can be
landscapes (irrigation canals, dams, collectang) represented as elementary constituents of the
superposition in  pogleltaic landscapes of geomorphological structure of a territory.
mesoscale geomorphologic elements of differe@@eomorphons can be obtained by processing a
genesis, in particular, the remnant elevations amligital terrain model with relately small
intracoasis sand massifs. Using this method, weomputational costs. In this case, instead of a
made thetopographic ruggedness index (TR sliding window with a constant scale factor, you
the leftbank egions Republic of Karakalpakstancan use a LTS with the automatic size and shape
(Fig.2). that is automatically adaptable to the local
topography for the transformation operator of the
digital terrain model.

Legend

Topographic index TRI 0.3
-

Main irrigation canals

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

Main irrigation canals

There are many different filters for texture Fig.3.Vegetation index (NDVI) of lefbank regions of
analysis of images, in particular, local binary the Republic of Karakalpakstan with superimposed
encodings are widely used to describe and classiimary imgation systems (yellow lines), August, 2013.
textures. The local ternary structure can be
considered as a binary modification in order t
operate with imagesvith lower contrast levels.
The operation is based on assigning to th
neighboring cell of the sliding filter a value of 1 if
its value exceeds the value in the central cell by
least a predetermined threshold value. In th
opposite case, if the valuéthe neighboring cell is
less than the value centrally to the threshold valu
then it is assigned the valug. In all other cases,
the calculated value is zero. From a practical poir| teoers ——t—]
of view, the ternary coding of the relief type in the| e, pees
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 l&fank regions of  Thig approach uses the ideaté line of sight
the Republic of Karakpakstan with superimposed g ensures that all forms of relief are identified in
primary irrigation systems (yellow lines), Augustyhe most appropriate scale for them. At the same
2013 (Fig.3) and you can see Fig.4. Space imagephie single expressed relief elements consist of a
the northern part of the delta Amudarya (20136t ofgeomorphons, and it is possible to generate
Landsat) with the imposition of isohypses made Byeomorphological maps consisting of ten generally
these methods. o recognized elements of a relief (peak, ridge, slope,
J. JasiewiczP. Netzel, T.F. Stepinski proposeéyy|iey, plain, ledge, bottomless drop, etc.). The
to call these elementary "atoms® oOf th&yocess of generating such a card reduces the
geomorphological structure  geomorphic,  DYec|assificaion of geomorphic maps using cress
analogy with textiles, elementary units in thnaiching tables. It should also be noted the

analysis of textures [7]. Texts reflect theyiensive flexibility of this method, which is
fundamental features of the microstructure Oéspecially important for delta plains, including

images and, thus, form the basic elements of visual

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

om x m
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small elevations, outcrops and ridg&ith this As well as withthe metods we have made
method, we have made classifica of relief classification of relief elements using the method
elements using the method of geomorphons, lowf geomorphons, increased resolution, with the
resolution, with the selection of the largestsolation of elements of mesoreliefs the Republic
elements, of the Republic of Karakalpakstaof Karakalpakstan (Fig.6).

The geomorphological analysis of the Southern
Aral Seain 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 saalled gemorphons 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
comparson with traditional topographic indexes or
Mein irrigation canals Airelief plasticso.

Legend
Relief elements

Fig.5. Classification of relief elements using the method COnclusion.
of geomorphons, low resolution, withe allocation of Thus, it can be seen from the presented
the largest elements left bank regions Republic of illustrations that the use of traditional tOpographiC
Karakalpakstan. indexes for postlelta territories is extremely
complicated by the complexity and "niisss" of

This principle, first proposed by Yokoyama andhe relief caused by both the development of the
Shirachava in 2002, relates the surface relief amekrritory and various natural processes, in
horizontal distance by means of the-caetled particular, the previously discovered phenomenon
zenith and nadir angles long eight main of geoecological interference [12]. At the same
directions. To calculate the corners from the digitalme, the use of analytical methods based on
elevation model, eight local profiles are createternary cothg and subsequent classification (the
starting from the central point and propagatingnethod of geomorphons), even in the complex
along the main directions up to the distance dfituation of a developed agrolandscape, gives the
visibility. The analytical details of th operation possibility of classifying and isolating the essential
are set forth in the works [11]. 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 postelta ecosystem, and, in the long
term, as a method for regional monitoring of the
transformation processes of landscapege do
desertification.
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CROWDSOURCING-BASED DATA ACQUISITION FOR ARCHITECTURAL
APPLICATION

Rass@syfbDra. T-thZolt 8n
Cbuda University Al ba Regia Technical Facul
toth.zoltan@amk.urbbuda.hu

Abstract: The crowdsourcirndpased 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 t
increasing of (mainly laic) users. We cfmd 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 buildga danount 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 pals 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 at
the accuracy of the method, as well as the otbtamtial uses of the crowdsourcibgsed data acquisition.

Keywords: crowdsourcingphotogrammetry, laserscanning

The studybés object an
As the concrete object of the study, we chos
B®l aOhmanndédsscul ptur e,

Feh®r vs8r 6, i n i ts mo r St a
Appl eb. One reason of i ca
The statue, made in 1943, had been inspirited |

the regalias and has b tyo

our facultyds embl em-t _ W
known monure nt i n Sz®kesfeh ¢ ‘ sl

sufficient amount of available photos on imags
sharing portals, therefore we did not check thEees
number and quality of them in advance. In thg
interest of studying the geometry of the point clou#figure 1. Reference point cloud from the laser scanning

made by the help of crowdswing, we needed a measurement
reference, what we get from the laser scanning _ _
measurement of the stat(Fégure 1.). Besides the laser scanning measurement, we

were taking own pictures too withngple amateur
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ground cameras in ideal measuring arrangemestme of the sources. The obstacles that we have
(Figure 2.). From these photos we created aderfseed during the filteringwere mainly caused by
point cloud of the statue usingthethe incorrect georeferencing or because the
AgisoftPhotoscan software (Figure 3.). We alskeywords were given wrong. We have done the
analyzed what was the maximal resolution anfiltering manually, but further on we design to
accuracy that we canreach using this automate this process through some developments.
measurement. The evaluation was also done with the above
mentioned AgisoftPhotoscan corarpial 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 2. Measurement layout.

Figure 4. Point cloud produced from crowdsourced
images

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

During the investigation of crowdsourcing wefgk.
used several sources of data. From the populff; '
social websites @fickr, YouTube, Vimeo and { .o
Instagram we havecollected photos and vide
recordings as well. Naturally crowdsourcing can b fF ===
adapted the most efficiently if the filtering andgs
downloading of pictures is automated. An
example innovation with the same purposelie . ,
API (Application Programming Interface)of . = = :

E ok By el ng Tt e a U My sgesten groud convl ponty
our application or simply by using the web \ye made point clouds not only from automatic

interface designed for this purpose, it is possible [Q 4 ation, but with the manual defining tiesas

filter photos by place capturing time, uploadingye| (Figure 5.). The comparison of the point cloud

time, atached metadata or keywords and then-nieved with crowdsourcing and the reference one

download them. In the course of the searchingas done by the analogy with a former casework
method we used the filters listed above. From o &]_ Al of the pointsof the clouds were

aspect it was significantly important to limit they.ansformed  with an  ICP algorithbrased
capturing time of photos, because the statue had.<tormation (Figure -8) into a common

been resurrected and el in the past years, this ygterence system, then we examined whether their

way we could utilize only those photos whichyerage distance and deviation correlate with the
belong to the current position. reference point cloud.

We obtained nearly 340 useful pictures from
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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 adiusted poir distance Deviation points in thi
reference Jclou dp [m [m] point clouc
point clout (pcs)
336 assorted
Laser ; ;
scanner plctur_es, withc 0,043 0,063 3740
tie points
336 assorted
Laser plc_tures, with 1 0,001 0,001 2486
scanner points placed
buildings
336 assorted
Laser plc_tures, with 1 0,028 0,033 12059
scanner points placed
the statue
Laser Pictures
extracted from 0,023 0,024 61011
scanner :
videos
Laser .
scanner Own pictures 0,011 0,010 204683
Conclusions

All'in all, the score of the paper is that we could
establish that the crowdsourbased 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 andgetry. 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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DATA RESOLUTION USED IN THE URBAN GIS
Bal 8zsi KDWVWal ®rt hZol t 8n

¢buda University Al ba Regia Technical Facul ty,
balazsikvaleria@amkuni-obudahu toth.zoltan@amkuni-obudahu

Abstract: Urban development and management require the handliogngflex spatial related objects as well.
Nowadays there are data acquisition and data process technologies, which can satisfy such demands. The methods of
dataacquisition 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. Raral times,production of the corresponding higjuality 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 poasgienable 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 benstolteis 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
integrde 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 pmesgion, etc. Different spatial display capabilities can illustrate object of
interests ondoy-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 makérshis 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 soufelcef itihe 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 It is time consuming field work and it is using a

The Geographic Information Syste(®IS) is a limited number of keypoints. We can use GPS for
system created to capture, store, analyze alwver accuracy, but if we need high accuracy, use
manage spatial or geographic dafBhe GIS of total station is suggested. These devices are
techniques are used in a wide areagidbal, indispensableforthe construction of engineering
regional and local plannindin essential issue for structures, for monitoring of their movements.
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 taccuracy, 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) resolutionThe traditional planning
techniques of architecture and cigihgineering are
time consuming and static proceduresoday,
there are many weknown data acquisition
technologies that can deliver large amounts of data : - ,
on their own, and when used combined, it can 1. Figure Measurement of discrete points [1]
multiply the information content. [2]

Data acquisitiontechnologies

o0 Time-consuming and not efficient enough,
Field data This is the oldest data acquisitionPUt themost accurate data acquisition methods
procedure. It is used when we want to determine ©  Usually used for engineering tasks (setting
the location of a few discrete points, ie. th ut of engineering facilities, measuring of parcel

determination of the field is abstracted tgPoundaries, measuring of utility lines) and field

appropriately chosen discrete points (Figure 1 .alibration and referee measurements for remote

The task of surveyor to identify and to select the’€"SING.
characteristic points of the field and register them. 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 filbased equipments. The
digital cameraswith the highesolution, multray
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 5
higher resolution became available-Z1cm, see
Figure 2). Making aerial photos of larger areas sti
have to becarried out with traditional aircraft
mounted ceera. For the urban GIS,clesange
photogrammetry can also be efficiently used
_Software have _been developed that can proces . FigureTrue colour and false colour othophoto of
images tgken with an amateur camera, asthe use o Sz®kesfeh®rvsr based on
nonmetric cameras is widespread. Based on
handhold images,one can createdi®ensional In aerial photogrammetry, there is a widespread
models of buildings or other objects. method of shooting: in addition to the classical Nadir
Sensors used in photogrammetry are vemshooting at a given position (Figure 3), images can be
diverse in geometric, spectral and radiometric restaken forwards, backwards and sideways (Figure 4).
lution. Their greatest advantage in urban envirod hese 6obliqued i mageeamake
ments is their geometric resolution (from mm tgPatial model of cities.
cm), which can be xploited in many areas.
Detailed survey of smallarea, condition observe
open trench survey, rapid documentation o
archaeological excavations, illegal constructiol
supervision, engineering environmental
management, waste management, intelligel
transportéion, and other aspects can be mentione
as relevant examples.

o

‘N

4.Figure3-di mensi onal model of
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 WorldView2 is a commercial Earth
observation satellite. WorldVie& provides
commercially available panchromatic imagery of
0.46 m (18 inch) resolution, and eighand
multispectral imagery with 1.84 m (72 in)
resolution [6]

2. FigureHighresolution UAVimage
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(Figure 7). [3]

A PR B \ ¥

LIDAR 7.a FigureOrthophoto and pointcloud [1]

205300

205200

7b. Figure8D pointcloudvisualizedusingfalse
colorbasedonelevation [1]

602200 602300 60240p K 602600 602700 602800

The lidar technology collects highly accurate
geometrical data with high density, but the
analysis and semanticinterpretation require
applicationspecific data processing methods. It is
possible to overlay color on the LIiDAR data in the
postprocessing phase based on supplementary
information, such as images or other data sources.
The color can also be added basemh
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 laser
The invention of laser has started in the earlig

A X canner :
196 .0 0sS. T h e mai n pro obile Iagef' sca&hih@cﬁn%logy(c&ﬂbiﬂeg {he
Detection and Ranging) survey is a 3D point clouqIse

; . of daser scannerthe global navigation
The density of the_pomt cIou_d depends on th? tellite systems, and an inertial measurement unit
sensor characteristics (scannlr]g frequency al'(‘la/lu - adjusts input data for vehicle movements)
repetition rate), as vﬂe_as the flight parameters amobileplatiorm to produce accurate
(see an _exampl_e on Figure 6)'. Assuming that t Eéospatial dataTerrestrial Laser Scannersas
scanner is pulsing and oscillating at a fixed rat

) : _feen developed for dmiilt modeling of
th? point cloud density depends_purely on the ﬂlgrl%lrchitectural and engineering structures. They can
altitude and speed of the aircraft. It is als

; : De used for highesolution modeling of terrain
Isn;_ﬁ]orlti?]nt to %Zﬂgﬁtsandwti?ﬁgﬂ 'tAR ;e(:;nBsor g Zn‘!%/raobjects over limited distances in the range af 50
sampiing -~ p ; P 00 m. These equipmentsare a key player in the
information), creating a monochrome datase§

S . : ector due to heir low cost, durability and
which is challenging to be interpreted. To make implicityof usage. A point cloud can be quickly

more meaningful, the data is oftg:n visualized U.Singnd easily produced, and the process is expected to
falsecolor based on reflectivity or elevatlonbecome more affor’dable and automattabile
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laser scanned measurements are characterigghnanti s . ) . s

about by 30mm absolute and-5&m rehtive [resolutio

accuracy on distances less than10 m. [7] Example (';L‘ifec * - * * N -

are shown on Figure 8. oSt - — - - —
efficienc]

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 informationn ocost
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. FigureMobile laserscannedpointcloudat a
busytrafficjunction in Budapest [8];
Terrestriallaserscannedpointcloud of thestatue
AOrsz8gal mao in Sz®kesf e ABFgur&reenamartificiallandcover,
classifiedsatellite image drapedon DTRDm 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 we
for global city planning. They provide 3D information
about the entire city (Figure 9).

11, Fi gureWatersheets of S
forglobalplanning

9. Figuré/isualisation oftopographicmapsondigital
terrain model of Sz®kesw

The approximate evaluation of the recorded data - -

1. Table
Field | Phote Mobilg Terrestri, sMeLl(lzt:ra
data | gram |LIDAR laser | laser rgmote
collectidf metry scanng scannel .
sensing
H 0 rl ZO nt‘ *kkkk *kkkk *k% *% *kkk *
accurac) &=
Vertical *kkkk *kk *kkkk *k *kkkk _ ; ) ) .
accurac] 12. Figure3-dimensional urbanmodedpplied of
Spatial| wrrrr | owwr | werr | s . LIDAR data (0,5 m) and higresolutiontrue orthophoto
resolutio (~0,2m), Sz®kesf eh®r v
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Conclusions

Data acquisition and processing technigues
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 beseadcomplementary, so joint
use of these technigues 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 satedliimage, but the
LIDAR itself has no continuous spectral
information from the surface. We can prepare an
13. FigureOrthop_hOtO and LlDARpOintClOUd,CrO'SS industrial investment map using UAV technology’

section of sstreet|1] 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.

st s e e s ¢ s 8 o
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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 fssess vegetation status via remote sensing techniques using various vegetation
indices in semiesert and desert environments. The feasibility of applying such techniques is tested for assessing
grazing impact in study area. The main objective of thearebewvas 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 indice:
(NDVI, SAVI) were derived from Landsat Surface Reflectance (LSR) imagery. Vegetation Imdgdts 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 lev
in order tomonitor 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 mdlash usullari orgali baholashga qgaratilgeanday usularni qo'llash imkoniyati tadgiqot
obyektida chorva moll arini bogish tadsini TR@baILAsh wuchut
hamda 2015 vyillarda tadgiqot obyektining degragatsi dar aj asi ni kodbrsat uwvandsat kartal a
Surface Reflectance (LSR) suratlari yordamida ikkicddimlik indekslari (NDVI va SAVI) hosil gilindi. O'simlik

indeksl ar i natijalari va dal a gegodbloitganiikk ansoonsiitdoar i ng' rnt
degradatsiya darajalari (kuchsiz, o'rtacha, kuchli, juda kuchli) uchun tegishli o'simlik indekslari giymatlari aniglandi.

Mazkur gqgiymatlar wuch vyil davomi da tadqgi gotshnahspdidat i da ¢ h
yaylovlar degradatsiyasi darajasini aniglash uchun qoé6l |l

Kal i t yagldv,znasafadan zondlash, vegetatsiya indek$\@V1, SAVI, landsat
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Bsdedssteddedz d Mslse jlsMmlsakze hdj L dzOyjdedw B dzd tstej H j dzj da'
Mtej HdzOW , Mddz dzOv, Byddz Mddzr dzOv) . GClsd L dzOuzj dedw zcizg dzf tcd
HjeGteOHOYdd o yYyjdvrs dBoddststeddecO® otsLHj2Msoadw or fOMO o dMmMmec

sdzg yjor j fhpddses@:n O, HgMlsOdzydtsdadets ] L tsdzH d to SNDBIgHAVI, f 5C OL Ols
landsat

Introduction thus lack the spatial extent and the ldegn
Nowadays the total land area oflékistan is continuous timeseries of data necessary to detect
44896.9 thousand hectares, hayfields and pastue®malous dynamics in landscape behaviour [7].
21102.5 thousand hectares, which is 47.04 percent Efficient use of pasture resources, reclamation
of the total land area [1]. and environmental problems should be solved by
The livestock sector is one of dynamicallyusing advancedechnology and efficient methods
developing agricultural sectors of Uzbekistanis one of the most important issues.
accounting for 46.8%1 ofthe gross national Fortunately, scientists around the world started
agricultural output [2]. The bulk of livestocklong ago to look at the problem of land degradation
output is produced by small household (dehkamnd have developed assessment and monitoring
farms with an average size of 0.15 hectares (hajethods. Therefore, assessment methodse h
which is the key specific feature of the sectobeen developed to determine the status of the land,
Livestock production in dehkan farms plays @&xtent and impact of land degradation and to help
significant social role, because it is the importardesigning  possible  conservation  activities.
source of income and food for rural families [3]. Accurate and relevant assessment methods of land
There are 12414.7 thousand cattle, 20680degradation in drylands with a flexible scale
thousand sheep and goats in Uzbekistan [2]. Basemimbining ®cio-economic, institutional, and
on this, we can see that 0.64 hectares of hayfield®physical aspects and driving forces are needed
and pasures correspond to each livestock. to plan actions and investments to reverse land
According to statutory regulations, it isdegradation, improve soc&Economic livelihoods,
indicated that one livestock must be coincided witand conserve dryland ecosystems and its unique
1 ha of pasture in extensive technologies. THaological diversity [8].
number of livestock increased, but the pasture Remote sensing offers unique opportunities to
lands decreased by 11.6 %, frad®00 till 2012 [4]. monitor grazing landscape processes, reflected in a
To stimulate grazing of flocks in remotelarge number of studies on land use/land cover
rangelands rather than nearby villages it ishange [9,10]. Its techniques have long been
suggested to establish a pasture fund to lapplied for the quantitative and qualitative
supported from land leasing payments as well avaluation of vegetatio in semiarid ecosystems.
income from environmental services such a¥isible and neainfrared (NIR) multispectral
carbon sequesttion [5,6]. images are the most useful data to examine
The vegetation changes of sedaisert and vegetation patterns and corresponding ecological
desert landscapes are temporally and spatiallyocesses at regional and global scales. Vegetation
heterogeneous. Traditional fielhsed monitoring indices (VI) [11] derived from remotelgensed
methods have failed to sample adequately in tingata have frequently been proposed as a method
and space in order to capture this heterogeneity afwd predicting green biomass.
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The use of remote sensing in assessing afidld monitoring results, and dry season (August
monitoring of vegetation, erosion and landSeptember) of the three years of 2011, 2013 and
degradation under different environmentaR015 for applying correlation results, were used.
conditions is reported by many researchAsscan The list of used.andsat images is given in Table 1
be seen from the above studies that use remdielow.
sensing, the methods can be quite beneficial. TheseTable 1. Landsat Images used in the research

examples show that integration of remote sensijs EylEes Scenq{Sensor SpacecraftfDate

with land degradation assessment gives use[ EELIIES Identifier  facquir

results. A remote sensing tool has been availal ed

for more than 30 years [12]. Remote sensing LE71550322010148P ETM_SLC_CLANDSAT 2805
' S00 FF 7 10

recommended by many users because of its brtgy £71550322011247PETM_SLC_CLANDSAT 0409
areal coverage, repeatability, and cost and tir

S00 FF 7 11
effectiveness. It has the greatest comparati LE71550322013252SETM_SLC_CLANDSAT 09-09-
advantage when the scale is small because it (& G100 FF 7 13
provide data for a lge area at one time. LE71550322015258NETM_SLC_CLANDSAT 1509-
Therefore, it is, in principle, an ideal methodology ADL - - 15

for regional or global degradation assessments . , , ,
[13]. Surface reflectance is the fraction of incoming

golar radiation that is reflected from Earth's

significant role for qualitatively and quantitativelysurface' Retrieved from satellite images by

evaluating vegetation cover lmpntrasting intense correcting _for atmospherlc effects, surface
indgflectance images approximate what would be

the high reflectivity of plant materials in the NIRMEasured by a sensor held just above the Earth's

[14]. Studies on the use of remote sensing féprf_ace,'without any ejfegts from the atmosphere
assessing the impact of livestock grazing offf |IIum|nat|(_)n and viewing geometry. Surface

vegetation cover and land degradation fiid @nd reflectance is the most basic_remotely s_ensed
semiarid areas are numerous [15,16,17,18,19,2 l.”face parameter inthe _solar reflectl_vz_a

In our research we apply and evaluate wekd avelengths (i.e., visible and infrared), providing

Vis from satellite data for detecting grazingIhe primary input for essentially all highievel

impacts in a semiesert and desert environment,surface. g_eophysmal parameters, - including
getation indices, land cover, and land cover

and compare it with ground measurements J . B : i hefacks
vegetation, change etc. Because removing atmosphefec

The main problem with the method is that th. creases the comparability betvvee;n images of
data should not be used as such alone but should th's surface taken at different times, surface

accompanied by adequate ground data in order" ectance is also used to detect and monitor

obtain reliable estimates. This is one of the reasofig2"9es on the Earth's surface [22]' .
why remote sensing is most often used far Many different methods exist for reducing

degradation agssments of relatively small areas. ackground influence on VlgNe_ selected and_
Experienced and knowledgeable people afeompared two ViIs that characterise the vegetation

required to interpret the data and run the softwaf&Ve" . . .
[13]_ P Normalized Difference Vegetation Index

Materials and methods (NDVI), where [23]

In remote sensing applications Vis play

The research area (1480 Rncomprehends the Vi :M 1)
territory of the shirkats (NRBB)gdono, fiOr ol ov o
i Mu slit laikk o, fiNar vono t heSAVF wdse spécificallyg eevetoped and is

Forish district. It consists of different ecosystemsecommended for arid environments to reduce soil
including a plain with steppe and semi deseBiackground effects on the vegetation signal and is
vegetation (about 280 kilometres broad), where calculated as:

four villages and about 30 shirkat farms are (NIR— RED) .

situated, the foothillsfahe mountains with mainly VI = (NIR+RED+ L) (L+L) 2

steppe vegetation, where about 25 villages are
situated along the mountain streams and trg

Nuratau_rr_]ount_aln range in the South, mostly und he recommended L factor of 0.5 was used for all
the administration of the forest agency [21]. images[24]

In_this research ‘Landsat ETM+ Surface We used field geobotanical monitoring (figure

Reflectance imageries, which represent the wel . )
: results which show 4 degradation levels (weak,
season (Mayune) of 2010 for correlating to thea?/erage strong and verygstrong) in 45 s(ample

The L is an adjustment factor which varies from
1 in accordance with soil background conditions.
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points within the study area for the year 2010wveed species and ephemeral and very low
They were defined by using the traditional methogroductivity.

of routing geobotanical research methods and NDVI and SAVI methods were applied for the
laboratory deciphering the Landsat satellittandsat ETM+ SR image of 2010, and the mean
images. For study of seasonal dynamics of foragalue for the 5*5 neighbouring pixels was
on pasture reference sites laid transects fO walculated for each pixel of the result image of
areas, which were carried out mowing anthose methods by using software Erdas Imagine
determined biomass of forageapts. Types of 2014.

rangeland pastures were allocated according to the The ranges of values for 4 degradation levels
scheme of typology [25]. were defined by correlating NDVI and SAVI
values itself and meanalues 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 & and 7) for all satellite
images to define and show only the territory of the
study aredyy 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 wer 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 ND\NDVI
mean, SAVI, SAVI mean methods respectively.
So, we could decide that NDVI mean values were
correlated with degradation levels better than other
val ues. That 6s why we
defining the ranges of values related to degradation
Tevels (Table 2). Those ranges were used for the
time series analysis of the Landsat images of the
Weak i vegetation is characterized by fullyears of 2011, 2013 and 2015 in order to show the

composition and structure, good life conditions ang€gradation level of study area which can help us
normal resumption most species, with weak sigr{§ monitor grazing impact.
of deterioration of the vegetation (the appearance e obtained 3 new raster layers fd¥l from

of traces of weed species, a slight decrease in #h@hdsat images and other 3 new raster layers for
abundance of fodder species). NDVI mean from NDVI images for the years of

changes in the composition and sture of Mean raster layers were used to classify and show
vegetation: growing an abundance of xerophyteg]e degradation level of vegetation. In total 3
ephemeras and weedy species, they begin to pfgja9es werecreated for showing grazing land
the role of subdominants; reduced abundance @¢gradation status which can help us to monitor the
food plants deteriorates their living condition an@r@zing impact in study area (Figure 3).
renewal; reduced projective cover. _
Strong i the compsition and structure of Table 2. NDVI mean values corresponding to
communities disrupted, changed set dominate a degradation levels
subdominants (dominated by ephemeral, uneat Degradation
weed species). Status of fodder plants depressi level value
renewed Weakness_. Eastures knocked out, gras 0.100.13 verystrong 0.200.25 weak
sparse, low productivity. _
Very stromy i pastures Strong|y Stamped’0.13-0.16 strong 0.251.00 no degradation
indigenous communities were replaced b.160.20 average
secondary phytocenosis with the dominance or

Figure 1. Geobotanical monitoring processes in th
research area

NDVI

mean Degradation

levd
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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 particularl
pronounced numbers of higher NDVI value
(green) than other years and the most of territo gg
were strongly degraded (red) in 2011. Actually, ¢

dry season time series of scenes were used because
wet season sces 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 bygrazing 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 semésert and desert
rangelands.

The methdology 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 degtauta levels,

e NDVI values were better correlated than SAVI

alues during our research. SAVI is still correlated
degradation level of vegetation but with a lower
curacy than NDVI.
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DETERMINING THE SHAP E FACTOR OF AGRICULT URAL PARCELS FOR THE
PURPOSE OF ACCURATE MONITORING
Katona J.
Cbuda University Al ba Regia Technical Facul

katona.janos@amk.wobuda.hu

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 b
excluded from monitoring, as recommended by the EU. The present article explains how to determine the shap
factors of parcels for accurateadysis.

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

Introduction 3,3 million landowners who ka 2 hectare

Monitoring of agricultural subsidies wereagricultural field and 1 million acquire incomings
traditionally carried out at the place in questiorfrom land renting.
However, GlShased analysis ddatellite imagery
has allowed remote sensing of support. The goa
to fully automate the monitoring of all parcels
while reducing the rate of etmespot checks.
Member states can voluntarily introduce the neyy,qer
system, which is going to take 3 years. Alkgpy | 2793 | 785 | 7589 11,7 | 27
advanced techniques can be used, but Sentinel3g
satellite imagery is recommended. Sentidaetan |ha
be used to separate soil and vegetation, 89100
determine the characteristics and phenologich&

i« Table 1.The distribution of the farms in Hungary
- Number ofDistri- |Area  |Distri- |Avera
holdings |bution |(thou |bution |gearea
(thousands|(%0) sand ha)(%) (ha)

47,1 13,2 | 7979 | 12,3 | 16,9

20,4 57 | 1064,4| 16,4 | 52,2

status of vegetation, and to delimit ragricultural 100300 6.8 19 | 1153 178 | 1696
areas. Sentind can be used successfully td?@

determine the structure, volume and moistur%"grha 2.4 07 | 27193 41,8 | 1133
content of vegetation and to examine the structngm

of the soil. Only aspects that cannot be controlletéjtal 356 100 | 6493,5/ 100 | 18,2

by monitoring require classic dhespot
verification. Areas smaller than 0.3a and
narrower than 10 meters should be excluded from Although Hungary is below the EU average in
monitoring, as recommended by the EU. Due t@rms of average farm size (Figure 1.), screening of
the fragmented ownership structure in Hungaryion-controllable parcels may be necessary in other
thousands of parcels do not fulfill this conditionMember States.

[1]2]

Hungarian Ministry of Agriculture (2011)

According to the 2010 land use registry, on thi Fiiand - : ;
average [3]: _ e | ' :
Athe_ number_ of land parcels used by a privat JFrnce —
person is 4.44 pieces United Knal g
Athe size of land parcels used by a privat nepeioi: ="
person is 9.54 hectares o= :
Athe number of land parcels used by — "Ef} Sem———
professional farmers is 39.42 pieces Ceech Republic == | :
Athe size of land parcels uség professional El‘;ulﬂ“d’ =1 :
farmers is 296.38 hectares ugana = L :
Bipolar land structure can be found in Hungary o 0 w0 S0 40 50 600

bk

there are either small land holdings or large lan... ,
holdings; there are no medium sized agricultural'du"e 1-Average size Ozno'fragmemed land parcels
holdings (See Table I). In the last few years it has [4]

become betteand better and more and more farms \jethodology for determining the shape
over 50 hectares have been made. The rate of lagggtor

land holdings belongs to the lowest in the The size and shape of the parcel also play an

European Union. With its 3,9 % Hungary is behingnportant role in evaluating the land. On the basis
the average of 11 %. Nowadays there are abayft experience, the shape and size factor influence
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the market value of a |gnéparcesshavebgen Kvolted itothe plamnimga i s an
objective, weHldefined attribute. Howevemyidth

is no longer a clear category, as most of the land
not regular rectangular. A study [5] gives the
following definition of the parcel shape:

Mesterszallas

- periphery -

Shape Wardamerr3*mateé r (1)

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

Shape factor

B oi-02 B 0s-07

Table 2 Excerpt from the 100pattern dataset. [__FIRE I 0708

Index of B 03-04 B 0s-09

N Area |Width|Shape|Index of | Index of [Komplex shape Parity B o4-05 B 091
[hectar]| [m] |factor| area width | index Il 0s5-06 km  HD72/EOV: EPSG Projection

factor | |
0 1 2 3

Figure 2. Shape factor of parcels in the sample area

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
560 0.30 11| 0.21

Shape factors were calculated for all plots of
the sample area (Figure 2.). Asresult 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 tedency 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 resulfwesented in this
paper, the shape factor, which is used to evaluate
parcels, can be used to filter out parcels unsuitable
for remote sensing monitoring.

=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 =]

References:
If the sh r area is incorr he metrics in . . . .
the shapeor area Is Incorrect, the metrics 1. Commission implementing regulationEU)

th.e ta.ble WI.” have 1 If the area I_ndex or the2018/746 of 18 May 2018 amending Implementing
width |Pd"ex is set to "1, the .complex index |s 'f"‘!s‘?eegulation (EU) No 809/2014 as regards modification
set to "1". The shape factor index takes on "1" if § single applications and payment claims and checks

is less than 0.21. The parity between the shape and2 . Dporgai L. et al.: A Magyaro
the comple index is shown by "Parity". ItSA Bi rt ok iSemaeNBRygadd apoziEsa, Agr &
average value after analysis of 25 different datasegfsa z das §gi t anul m§nyok 2004. 6 . S
is 72.44%. Kutat - -Int®zet, Budapest, p.199.,
Analysis in the sample area 3. Ripka J.: Azagr §polits rec ahos S Z
Hungarian Ministry of Agriculture has merely‘; §J| g,. _ Hft tI ®rany ?9:1[,7 . V2| d®kfejl
provided the data of Me i tEu%)'gegnﬁE v’rf‘nm%nﬁ Aggn§A6eragte4Eiz%{ szQ IJI 9“ ysi

This village is on the Great Hgarian Plain. It is
. .S f ted land Is, AL refers to the AC
42.92 km2 and its population is 702 people. 50 o(r;wrr?gi]rzntir; Zrapahn Zgﬁgs 2012_ refers fo the ALs
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tion of factors modifying land value based on spatis2 0 1 8) Pi scat away, Ameri kai Eg
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ERRORS PERTAINING TO THE SAMPLING PROCEDU RE OF CONTINUOUS DATA

Feldvsgry L.
Cbuda University Al ba Regia Technical F e
MTA Research Center forAstronomy and EarthSciencesGeodetic and Geophysical ,|i$sitis
Hungary
foldvary.lorant@amk.unbbuda.hu

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 o
information in the sampling procedure. In the préstady, 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 subsequent
performed for a case study, namely for different realizations of the iHandaravimetric Network.

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

Introduction the information content of the original signal, the
Data acquisition for geoinformatics containgffect of discretization can be discussed by
collection of spatially and/or temporally changingoncentrating on periodic signals.
features, which areontinuous by nature. No data Figure 1 and Figure 2 display an example of a
acquisition can be done continuously, but bperiodic signal, which is sampled thia certain
discrete sampling of the phenomenon.Discresampling period. LetYrefer to the period of the
sampling often then considered to be uninterruptasignal, andY’Y to the sampling period. If the
sequences of continuous data, which results in aampling period is sufficiently fine, then the signal
underestimation of the actual phemenon.Details can efficiently be approximated by assuming
on sampling theory see [9], [10] and [12]. linearity between two consecutive points. In
The sampling by its discrete characteristicpractice, for sake of simplicity, such a linearity is
involves errors on the knowledge of the readssumed; accordingly, linear interpolation is used
continuous phenomenon. Without understandinf@r approximating inner values of the signal, c.f.
the limitations of the discretization, the observedashed line on Figure 1. However, in cases of
phenomenon ay be interpreted falsely. In theobvious inappropriateness of linear interpolation,
present study, an analysis of the sampling errorsritore delicate interpolation methods can be
delivered. applied, such as cubic spline interpolation on
Note, that in practice the discretization is ofteiFigure 2.
obtained by determining averages over a finite
segment of the data, resulting in aliasing the point
wise daa 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 pouwisely.

Methodology \~ P\
As [3] has disusses, theoretically any signal  Figure 1. Sampled signal is approximated by linear
can be interpreted as infinite number of periodic interpolation.

signals as Fourier transformation provides such a
decomposition.

Q0 BP? 5 OEJD % (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 tha the Fourier transform can fully reserve  Figure 2. Sampled signal is approximated by spline
interpolation.

4
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Asincaseofad appr opri atel yo QoamPE@Edo % gnal , (3),
intermediate values are assumed to be determined h i the ind d iableTh
with o6dappropriated acc u}/vqeeg:eyxﬁl &ilmkleﬁeé]éf?t }/?rr']ﬁtege?\})
thus it is used very often, therefore the preseﬁ?mplmt? affect rt] € novxI/_e ge 0 r;[ e'|9h se; ©
study deals with this issue signal between the sampling epochs. Therefore,

N ' samplln% error is modelled here as tpe differe CR

Letos assume that a hoq‘ re8l Tah t(?1ed tlir%:earlysj Iingernpér’}ated Valués
?rinzgnc():f \;(equn;}l\({e)ntilé/ ;::r?] ?2 ddfescl;'lgﬁd Ey gSAccording to Figure 3, when the function value at
cor?stant){s’amplir?g sy [37")'(2 Whegre"QiZ th)(/a an arbitray epochx, falling into the_ interval of;,
sampling frequencyThe dimension of the signal éiflgrézeceeg?rthiu?egl)f(%e :r?dmngin?:r%%rg?;dthe
may range at different scales, even the content ﬁ ’

. . X ) ﬂt(xk) function values;.
Lh:ursslgr;/zlaf:naggsdé)f:elfr?é’the.ir%. r::nr;e rlr? Skacog%é’ The interpolated function valué,(x) can be

Therefore, instead of discussing actual reliabﬁ;“ved by considering it as a point of division, i.e.

OIolatio

scales and magnitudes, in the present analysis d:}\;f((as :(r(1 _?)rztrllz ?ka}('() §X5+_1-Xk) the join of
periodic function is characterized by its amplitude;, )Q X Xty TW2) ):

o andfrequencyl  pj "Y while the samplingis @ ©@ 4).
defined by the sampling rateY"yY prQ or Accordingly, the samplingreor at this epoch
equivalently by theatio of the frequency of the becomes

signal] and the observatici® - QW NN Qo
0 — = (2).

(5).
Note that the difference of two consecutive
abscissae (in the denominator of the second term of
the righthand side) is the sampling interval,
YY ® ®. The sampling error can be
estimated by the Lhorm of the sampling error
over the k;, X.+1] interval, as it is the mean of the
differences at all epochs,
Op coftd L s GG (6)
The integral provides tharea between the real
and interpolated curves, which is then
subsequently divided by the sampling interval.By
rigorous calculus, a closédrm for the Ltnorm
(inserting (3) and (5) to (6)) can be derived by
solving the definite integral of

Op whw
y
|
X; Xy Xisa . . )7 (7),
Figure 3.Errors due to sampling a periodic signal and resulting in
i n AN ) (4 X7 £4 \ 0, o

approximating by linear interpolation o) EQT“WU%) wt}’os DAITC 0 % (g):)
00 )

The amplitudef is set arbitrarily to a unit, and Yyhere

error estimation due to the sampling is performed 0 . o
by considering two parameters: the frequency, —5~ ~OEJ1 Y'Y —=-Al O1 Y'Y (9)
of the signal, andhe ratiol. The error estimates  and
are providedin percentage of the amplitudé, Y - —0Edq Y'Y -AT ¢ ¥YYQ0).

o ” . y - . . .
Beyondo, | ‘andu, also the phase of the signal, y;oying yse of thes AT 10 YO ET YD
%ts used for defining the periodic signal, howeveg, - ~ . " -

. . Ell « conversion, the parametets and Y

the calculus later is performed independently o

. . : - . _°._can be replaced t¥ and%o.as
ghé?in\é%n:sle. All in all, the periodic function is Op cof YIOEGT & % - s(11),

where
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B o~ L2 errors are shown on Figure 5 for a range) of
p 13 U CL‘ i O ELI U g g

Y Ug— W o e 2 ratios in the interval of [0.01, 0.5]. The limits were
P L Al QU chosen considering practical aspect. The tested
(12) finest resolution was 0.01 (equivalent to 10
and samplings per each ped), which has resulted in
.« Oi oo (13). negligible, 0.03% and 0.04% errors using the L1

. v norm and the Lzhorm, respectively. The tested
In (11) and (120 1 Y'Y =—is the ratio of largest ratio was chosen in accordance with the
the sampling interval and theperio@l te signal, Nyquist criterion, which says that meaningful
cf. (2). In (11) it is also multiplied b$, which frequency components of the properlgmpled
provides the scale (and the unit)"¥fi.e. it works per|o<_j|c S|g_nal exist beIO\_/v the half of the period of
as the scale factor of the ordinate of the figurdh® signal, i.e. the Nyquist frequency,see e.g. [8].
while only the ratiod is relevant along the FOr this extreme case, the sampling error was

abscissa. found to be 63.7% and 70.7% for the-hdrm and
Discussion the L2norm, respectively.
When sampling error of a periodic signal is to 102 __ L1-norm and L2-norm sampling errors

be estimated, it should defiely be kept in mind
that it highly depends on which part of the signal it
takes place, cf. 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 fa the periodicity of the sampling
error using the Lhorm. These equations indicate
that it purely depends on the ratio of the signal

100 F

Sampling error [%]

period and the sampling interval). The T e
periodicity of the sampling error is displayed on = g2l — . . . — :
Figure 4 for an arbitrary ereple of N=0.05 ratio. Ooomoor i ns TR0 temoneaE o
It shows that the periodicity of the error is tied to  Figure 5. Samplingerror for ratios ranges from 0.01
the periodicity of the signal, but with a phase lag to 0.5.
(it is 9A in this example). |t al so shows t he
such a case the maximal error is 0.82% of the Case study: the Hungarian Gravimetric
amplitude of the period of thegnal. Network
In order to indicate the relevance of the errors
Sampling error for N=0.05 (R=0.82, $=9°) contaminated by the sampling, a case study

explained in [5] is to be recited. In that study the
comparison of twoepochs of the Hungarian
Gravimetric Network (MGH) has been provided.
The first epoch of the network was dated to the
1950s, labelled as MGHO [2], while the second
one is dated to 2000, referred to as M&B00 [1].
The distribution of the gravimetric siams is
shown on Figure 6 for MG#30 and on Figure 7
for MGH-2000.
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Figure 4. Sampling error (based on kform) of a
periodic signal with N=0.05 ratio.
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As in error theory basically, the bform is P TRe e AN U R R
used for error estimates (namely the standau “:7,' o T ey
deviation, or the second central moment), alsotlr LN

L2-norm of the sampling error has been derive,
though it results in not such an elegant cleech
solution as egations (11) to (13). The L1 and the

Figure 6. The point distribution of the MG0
gravimetric network
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distance betwaethe stations are capable only for

‘ » capturing middle wavelength gravity field
Jax e K R variations.
x " -: . ,&F;' A y
gt = » :: :_" ¥ :' " w 950
“ : :-ﬂ ,- :.I- i s : :l 900
'{: ’-':;’ F-y "'.“‘.‘ % &
L ‘-‘:' o P Sty gsoo
Figure 7. The point distribution of the MG{2000
gravimetric network -
485
8
The covered area (the area of the country) i e
approximately 93000 kfnthe number of stations S e ey ' B
is more than 900 for both the MGH0 and the W ® "

MGH-2000 networks, the gravity interval of the ‘
Country is approximately 350 mGal. Thethe Tsen  wmo s 980500 980600 GB0700  9B0BO0 980900

distance between gravimetric stations is roughly 19igure 8. Interpolated gravity field based on the MGH
km, thus it provides aice coverage of the country ' ™ 50 gravimetric network data. The values of the
for capturing the relevant features of the gravity colourbar are in mGal unit.
field.

For historical reasons, however, most station:
of the MGH50 network has been perished, so
accordingly, most points of the MGED0O0O are %00
newly established stations. In fathere are only |
13 identical stations of the two networks. Apart z |
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 tw ;|

independent description of the same phesoom, e

that is the gravity field of Hungary. The gravity frs™

field is visualized on Figure 8 and Figure 9 as ¢ - \ e e
result of a spatial interpolation of the MG#® and i e il
MGH-2000  networks,  respectively.  The S

interpolated gravity fields for both cases are

dominated by He weltknown 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 it

in the range of some mGals, theaee striking 10

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 «°

) s L it
980200 980300 980400 980500 980600 980700 960800 960900

Figure 9. Interpolated gravity field based on the MGH
2000 gravimetric network data. The values of the
colourbar are in mGal unit.

obviously a consequence of the different sanpli ‘85; e S
of the gravity field. PN = A

By making use of the formulations above, the a7\ o
adequacy of the resolution of the Hungarian gt ! iy, B
gravity network can be tested. According to ws X i ® )
equation (12), with stations located about 10 kir ¥ ¥
distance from each other, features of the gravitjiillll T =~ = e
field can be observed with 5%, 1% and 0.1% * 8 3“ - ™ m 10

sampling error up to a resolution of 0.18 km, 0.4Zigure 10.Differences of the interpolated gravity fields
km and 1.33 km, respectively. Indeed, local gravity based on MGF50 (Figure 8) and on MG2000
anomalies can be relevant with even finer(Figure 9) gravimetric networttata. The values of the
resolutions, therefore it is obvious that the 10 km colourbar are in mGal unit.
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Amore reliable and informative test can be The sampling error is estimated by -hérm
provided if also the magnitude of the observable and L2norm using equation (12).The value of the
considered. Since the gravity field sums up dcfampling rate has been setfey p 76 and the
gravity features at different scales (ranging fromalues of0 were determined by usingras the
local to gbbal), the spectral behaviour of theindependent variable The resulted curves are
gravity field should be modelled. In our case it ishown on Figure 11. The maximal valuetofvas
approxi mated by the Ka&.8hacaofdsg ta thel Ngquist ériteribnh whiotbis af 7 ]
which isexpressed in equation (14) for gravityhe distance of 20 km. Thé pabscissa is
anomaly,Dg: displayed on the figure by a vertical dotted line,

va —& p d@‘—p - (14). which refers to th&Y Y'Y P T’Qéiva]ge. By any

. mean, signal content beloWy p MQdais appears .
The Kaulaoés rule of 1 Hdi@ﬁ in€the! Lighd ta€ She tc%rlgspo?ldin% ne
content_of grawty as a function _of the Spher'caﬁequencies are overlooked (not sampled) by the
harmq‘nlc degreez for an Ear_th with an averageéy-y 5 i sampling rate. The omission of the
massU and an average radiusTheo c| as Ssibn%lacgzt%nt of the short wavelength gravity (i.e.

rule of thumb (referring to the potential) iSy¢ jass thamp #d resolution) may particularly be
converted to graty anomaly,y"Qby multiplying it ejeyant at mountainous regions, where the gravity

with the transfer functionf the spherical harmonic may change more sharply, the gradients of the

expansionof the gravity anomaly (For detailed gravity are largerBasically, omission error of the

explanation about the physical content of thg, . \\avele gthé%rav&ity is the Fi]rigler source of
I

Kaulads rule of thumb $§gcaladg, v alized dulliers: on Figure
The spherical harmonic degree¢ can

approximately be related to the scale of the gravity -Beyond the omission error, the commission

content, i.g. to_ the spatia_l resolution of the"featureéﬁ,ror due to the sampling is also large: according to
of thevgrawty field (described by a wavelength  Eigyre 11, the sampling generated error reaches the
YyaQ — (15).  signal at 28.1 km (Lhorm) and 26.8 km (L2
By making use of (14) and (15), Figure 11norm). A signal isreliable up to that point where
shows an estimate of theagity field content by its noise content is at least one order of magnitude
the spatial resol uti onsmalerhantheisigngl cantent, keathe Sdgpad  r u
thumb in logarithmic scale. For the discussiofoise ratio is 10. In the case of Figure 11, this is
below, let us clarify two terms highly used inreached at 73.8 km (kdorm) and 70.7 km (L2
geoinformatics and geodesy, in general: omissidiPrm), so any smallescale gravity information
error refers to those errors, whicheacommitted can be gained only quite uncertainly due to the
due to omitting certain parts of the frequencgommission error.As in an actual case both the
spectrum, while commission error refers to themission and commission errors affect the
errors provided by the involved frequenciessolution, the gravity field with 10 km sampling
Certainly, the total error is a combination of thénay describe properly the gravity field fegts up
omission and commission errors, and one can orf§y 100 km resolution only.
attempt to separate them based on the spatial Summary
resolution of the observed total error. 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 issufficiently fine for a certain
application, a simple test on the sampling rate can
— be performed. In this study, analytic formulation
o7 Hpom for L1-norm sampling error estimate of a periodic
S 0km | 5 signal has been delivered in a closed form. Also,
the L2norm error esthate has been derived
making use of a symbolic programming module of
Matlab, which has not been presented here but
i applied for the tests. According to the results, the
0 I e w08 o o 5%, 1% and 0.1% errors can be reached by

Figure 11.Signal conterI:tEJ{(T))flnaravity anomaly based onN=0'177’ 0.078 and 0.025, equivalent to 6, 48 a
Kaul adés rule of thunmbmy 5412%meplr%s%qeﬁ pr%t'goi’herersgegtlye][y(mb yH L1.
and L2norm as well) according to a sampling ratéy S an exampie, the case o €~ Hungarian

of 10 km. gravity network is analysed. With stations located

10!

log{Ag) [mGal]
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MAP READING PERFORMANCE INFLUENCED BY ATTENTION -RELATED PROBLEMS

Dr . Andr e@r .P RXH%zl s8esfz
¢Cbuda University Al ba Regia Technical Facul ty,
podor.andrea@armlni-obuda.hujozsef.halasz@amk.wabuda.hu

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 betweeepsetéd attentional problems
and performance related to interpretatmindifferent map types describing earthquake distribution. Twémnty
B.Sc. students (Land Surveying and Land Management, aged betw@ényars; mean: 22.7, SEM: 0.3; seven
females) were involved in the study after informed consent. The Adult ADHBER&glort Scale (ASRS) Symptom
Checklist was used to evaluate attentielated problems, and specific tasks related tospteearthquake
distribution maps were addressed. Both 2 and 3 dimensional maps were appliedn&@peaarelation patterns and
Geneal Linear Model was used for statistical analysis. -Bgtbrted attention problems were inversely correlated
with the performance on-@mensional maps, while no similar correlation wasgeet in the case of@mensional
maps. General Linear Model onttd a major significant difference between the categorically distributed groups of
students with high and low se#ported attentional problems ordRnensional maps, while no difference was
present in the performance od8nensional maps. Despite thfeM 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, magesign, performance

Introduction Cognitive processes are crucial both in map design
During recent years a new generation callednd its interpretation, and recent influential studies
AYO appeared i n h i g h directly endaurege tesearchers ¥oHocus bn spectic

characterized by short attention span [1]. Image®gnitive aspect [3,4]. Atterdn and interpretation
like maps easily communicate complex messagase among these processes, albeit to our best
[2]. Maps have an important role in learningknowledge, no previous study addressed the
processes, they help us inasipl cognition, reveal number of inattention symptoms on map
unknown phenomena, and hidden connectiongerformance.
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In a previous research maps to communicate symbols. This type of visualization is widely used
danger of earthquake to citizens were used. Tloa earthquake maps, traditionally the magnitude is
results showed that different visualization methodsne of the most imptant attribute in visualizing
can contribute to cognition process in diverse waysarthquakes. However, the problem occurs as these
[5, 13, 14]. phenomena are connected to seismological active

Short attention span means a common probleaneas, where the majority of seismic activities like
(in clinical terms, up to 7%, [6]), but also it affectsearthquakes happen therefore activities in different
map usage. The aim of the present studgs to time slots are coverineach other. Map 3 depicted
establish correlation pattern between maenergy release with graduate point symbols, where
performance and seféported inattention problemsthe same problem occurs as in case of Map2. Map
on different map design. In the study maps were used graduated point symbols showing energy,
applied which were already investigated, so theut the data was handled with a special aggregation
results of the recent samples could be comparedrt®thod developed previously B8R d ° r &Ki s z ¢
the resiis of previous tests. The study addresse2D14 [5]. Here the results showed all the
directly 2dimensional and-8imensional maps, as aggregated values of all released energy during
major differences could be observed in recemtarthquakes happened in a region, so point
studies in relation to specific cognitive domains isymbols were not covering each other. Map 5 and
this respect [7]. According to our hypothesis, af were different density maps, where IDW
inverse corrgltion was expected betweeninterpolation wasised to create a surface from the
inattention symptom and -&mensional map point data. On both maps the different shade of
performance. In the case ofd8nensional maps, a orange were applied. Although on Map 6 the
significantly weaker link was suggested. density map were supplemented by isolines.

Methods In case of 3imensional maps the base map

Twenty-five BSc students from land surveyingwas also a density map, it was used to gé¢eera
(¢buda University, ulty baar tRefgiica aTe BtDnisaalf alEac wh €
Institute of Geoinformatics) were asked taextent of released energy in case Mapll, and the
participate voluntarily in the present study, aftetotal number of earthquakes happened at certain
informed consent. The study was approved by thiegion in case Map 12 (Figure 2.).

Joint Psychological Ethical Committee (EPKEB)

for the cooperative research between University of Mapl

Debl’ecen w‘ é b u d a U n | V e r S | t Eszlelt fil so{é;cooooo energia 456-2012 kozatt

not fill out the test maps, thus the data from th

remaining 24 students were used (aged betwer
21-26 years; mean: 22.7, SEM: 0.3; sevet
females).

Test maps

The test maps were originally used to tes
usability of earthgake maps. From that study five {
2-dimensional maps and twoddmensional were N
chosen. The data source of the maps was tl N S
Hungarian Earthquake Catalogue which contain Wy A smegyaraa
information about location, magnitude, and energ. A e
of earthquakes from 456 B.C till predgedays [8].
This information was used to help citizens to
identify places with higher risks connected to
earthquakes. The maps which were used in th
present study were labelled as Map 2 till 6, anc
Mapll and 12. The represented data on 2
dimensional mapwere magnitude in case of Map
2, released energy in case of Map 3, 4, 5, numbe
of earthquake in case of Map 6. In case eof 3
dimensional maps released energy on Map 11 ar
number of earthquakes in case of Map 12 wa
depicted (Figure 1. and Figure 2.)

Diff erent visualization methods were applied to
different representative aspects. Map 2 showe
different magnitudes with graduated point
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1 FigureMaps useih the present study2-
dimensional test maps.

1359791304 - 2367512207

2. FigureMaps used in the present sty
dimensional test maps.

Questions designed to test mapderstanding

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

The participants were sked to define 2
settlements where magnitude was bigger than M3
(Map2); how many times more energy was
rel eased i n Szombat hely
Map4, Map11); where was the earthquake with the
biggest energy released (Map3, Map4, Map11); to
define how may energy was released in
settl ements Sz®kesfeh®rvsgr,
Szombathely, Miskolc. The participants were
asked to create the ascending sequence according
to released energy of the earthquakes between
Budapest, Duna¥j v8r os,
Szombahbely (Map5, Mapll); to find out how
many earthquakes was in the settlement
Sz®kesf eh®r vsagr, Sz8zhal ombat
Miskolc (Map2); how many earthquakes were in
Budapest, Duna¥j v8r os,
Szombathely (Map12).

The questions were focused of) (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 ofleased energy;
and (3) to what extent could participants put the
seismic regions in ascending order according to the
magnitude of past earthquakes.

t ha

Kec

Kec
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The answers connected to test maps wesat 1:3 million scale. This scale allowed participants
counted and the total score was taken intim analyze the map as a whole on the screen.
consideration. Each answer could get a score 0 The tests were designed on ardea&rning
wrong, 1-acceptable or P good. platform, and the participants used thistfolan

Selfreported attention problems while answering the questions and examining the

Additional to the ArcGIS maps, participantsmaps.
were given the Adult ADHD SelReport Scale Statistical analyses
(ASRS) Symptom Checklist [9, 10]. This self  Statistica 7.0 program package was used to
reported checklist consists of 18 items, 9 related emalyze the link between map performance and
attention problems, and 9 related tA SRS sy mpt oms. Spear manbo
hyperadivity/impulsivity problems. The Hungarian run  between symptom checklist and map
version was also introducedin a large internationgerfamance variables. Additional to the
cohort [11]. The items are identical to Attentioncorrelation patterns, a General Linear Model was
Deficit/Hyperactivity Disorder (ADHD) DSMV  also used to analyze group differences in the case
criteria [12].The ASRS is used only for screeningf 2-dimensional and-8imensional maps between
clinical problens related to ADHD, but solely the low and high inattention symptom groups, as
cannot be used to evaluate the condition. In tldefined earlier. The l&l of significance was set at
present study, this seléported scale was used tg=0.05.
evaluate personal functionality in terms of ADHD Results
related problems. The number of items of both the According to the overall map performance, the
attentional problems and he maximum score was 40 out of 48 points, the
hyperactivity/impulsivity scale within the clinical minimum was 24, the mean was 34.9 points.
range were considered. Symptoms of attentional In the population studied, the number of
problems contain itemsi nlatkenfiHow s ¥ mprheadsoN SyEak)
have difficulty getting things in order when youwhile the number of hyperactivity/impulsivity
have to do a task thasympetgams esvasr gan2d&t3.onF
0 Ho w nad yowemake careless mistakes whemc or es, students reached
you have to work on a diomemgi eomaldi mapsul whpt ej
while symptoms of hyperactivity/impulsivity 3-dimensional maps.
consi st items | i ke 0Ho wyperdctiviegimputsioity gymptomd did ape t (
squirm with your hands or feet when you have toorrelate with the percentage of perfect responses
sit down fomoraodoHowg of topwitR the map seores on different map types
have difficulty waiting your turn in situations when(Table 1). In contrast with the above finding,
turn taking i s requi r smaténbon symptoms spowedtaihighly signifitast w
also divided into two groups according to theiinverse correlation pattern with the ragated
attentional problems symptom checklist resultdask perfomance (Table 1), but only in the case of
According to the DSM5 [6], participants with four 2-dimensional maps.
or less inattention symptoms were considered into

the group of low symptoms (N=14), while Table 1. Spearman'sCorrelations
participants with five or more inattention (behavioraldimensionsandperformance)
symptoms were considered into the high symptag Correlation N il;ena;{ t(N2) Ier-/eI

group (N=10). Hyperactivitynpulsivity symptg
The procedure &D-2 Map Scofé 24| -0,022|-0,103/0,914

After the informed consent, parff@nts were |[Hyperactivitynpulsivity symptd
addressed the ASRS Symptom Checklist, th|{&D2 Map Perfect Responses
participants were asked to make their tasks relaj!nattention sympto@sD-2 May ., | 4 501 | 3 5250,00:
to the testmaps. At the beginning of th IScore%.

. . nattention sympto&sD-2 May
experiment some settlements were defined apefect Responses 24 | 0,660 | 4,117/0,000
showed on Mapl, which served as a reference dHyperactivitympulsivity symptd
layer showingthe municipalities of Hungary for|&D3 Map Scofeé
the participants in order to be easier to find arHyperactivitimpulsivity symptq | 535 | 1 150(0 264
identifying them on the other test maps. This ta: ﬁlgfemmpsﬁrﬁcio?&esggnsﬁz
was not calculated into the results. Scordh ymp h 24| -0,028|-0,1300,89¢

No time constrain was defined. The test last{inattention sympto@sD-3 Mag
up to 35 minutes. Perfect Responses

The participantsconducted the tasks in a

computer lab. The maps were prepared in ArcGIS A General Linear Model was also used to study

24 | -0,086 | -0,406|0,684

24| 0,102 | 0,482|0,634

24| 0,055 | 0,260|0,79§
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the categorical effect of symptom number in thevas also present in a categorical setting between
case of inattention, while gender was used asstudents with low and high inattention symptom
covariate (Fig 3. and 4). Within thedmensional number.

maps, a robusdifference was observed between All the answers of the 24 participants were
the low and high inattention symptom group iranalyzed and taken into consideration. Tthet
mapscores (F(1,21)=8.502, p<0.01) and in theontained both simple and complex tasks for the
percentage of perfect responses (F(1,21)=13.788st persons. Each answer could get a score 0
p<0.002). Surprisingly, no similar differences werevrong, 1 -acceptable or 2= good. As it was
observed in the -Bimensional raps between the mentioned earlier, these maps were already used in
two groups (mayscores: F(1,21)=0.851, p<0.37;a mapreading task, so it was possible to compare
percentage of perfect responses: F(1,21)=0.33&ith previous results (with a considerably higher
p<0.57). Gender effect was not observed within theumber of subjects) which could support the idea

analysis. that in this study the results did not alter from the
average [5]. There were 3 evident findings of the
Map scores former study: (1) the easiest task was to find the
0 place where the largest earthquake occurred
80 s especially on 3D maps, and (2) the hardest task
7 proved to be the preparation of the ascendant
f;n gg sequence of energy-tease, (3) 3D visualization is
2 0 DOLow symptom not effective in defining the exact number of
g 30 W Feh symetom earthquakes.
aig The present studydi d not produced
0 results, only a slight difference can be noticed. In
2-DMap 3-D Map this casenot the biggest energy release place was

3.FigureMap scores. Data ar detecied the gnost effectivelynbuf @lsayin those
SEM. Low symptom, four or lessymptoms related to cases where a concrete value connected to a

inattention on the ASRS Symptom Checklist; High settlement it was easier for the pedants to
symptom, five or more symmms related to inattention jdentify it. In case of high values test participants

on the ASRS Symptom Checklist; **, significantly  could read the exact value very effectively even in

different from Low symptom group (p<0.01).  {he case of 3D maps, similarly to the former study
we experienced that preparing the ascendant
Perfect responses on maps sequence of energy release caused a Iptaiflem
90 . for the test participants. Concerningli®nensional
20 | maps, it was evident that the magading was not
70 - s effective in those cases when higher objects were
S shadowing areas behind them.
go 50 - DLow symptom There are important differences in cognitive
g 10 mHighsymetom  INtErpretational aspéex between Alimensional and
5 23 ] 3-dimensional maps. For example, Elder et al
10 | found that spatial visual memory is affected
0 according to 2and 3 dimensional representations
2-D Map 3-D Map [7]. Albeit we did not have knowledge of study on
4. Figure Perfect responses on mapsta are attention problems and -dimensional and 3

expressed as mean N SEM. dinessional ypagormance, fegulty redafed | wath s
symptoms related to inattention on the ASRS Symptorpatial visual memory might be interesting in our
Checklist; High symptom, five or more symptoms terms. In the present study, the map outline
related to inattention on the ASRS Symptom Checklistdifferentially effected the link with selieported
**, significantly different from Low symptm group  attention problems, what might have a crucial
(p<0.01). importance in both in map design and in
interpretation [3,4].

There are certain limitations within our study.
r]firstly, the participantsnumber could be
considerably higher. Secondly, only sedported

tention measures were applied. For the first
argument, the coetation pattern was surprisingly
high, and the effect could be observed in a
Eategorical design as well, thus despite the

Discussion

The main results of the present study were t
followings. The number of seteported inattention
symptoms was inversely correlated with the te
performance in &limensional maps, while this
effect was not observed in the pnperformance
related to imensional maps. The robust effec

38



: §morchilik va qurilish muammolari 2019, I a’”™ gm X

relatively low number, the effect might have . 6. American I_Ds_ychiatric Association .(2013).
importance for later interpretation studies as welRiagnostic and Statistical Manual of Mental Disorders,
Nevertheless, in future studies thmumber of ;th he.dt”f A(\DSM;))- W?I'Sgggton' DC:  American
articipants has to be increased. For the secohg/¢iatric Associzon, p. - :

grgumgnt there are a number 0& 7. Edler D, Bestgen &, Kuchinke L, Dickmann F

. . 015) True3D Accentuating of Grids and Streets in
neuropsychological test related to attention, b rban Topographic Maps Enhances Human Object

still in clinical SettingS, the DSMy uses the Location Memory. PLOSONE 10(2): e0116959.
number of selfeported symptoms in adults [6]. 4oi:10.1371/journal.pone.0116959

Thus, it seems to berelevant measure, but in later g . PRdOr A, M K@ei@)e l y

m

settings other attentierelated neuropsychologicalF° | dr eng®s ekt ®r k®pent°rt ®nR

test should also be used. ®vest°rt®nete. Magyar Geof
The number of population with ADHD 9. Kessler RC1, Adler L, Ames M, Demler O,

(between Z %, not counting the scalled Faraone S, Hiripi E, Howes MJ, Jin R, Secnik K,

subsyndromal cases) [6] might also indicate t encer T, Ustun TB, Walters EE. Psychol Med. 2005

; . : eh;35(2):245%6. The World Health Organization
Importancg of undstanding the relation betwee.nAduIt ADHD SelfReport Scale (ASRS): a short
map design, map performance and attenti

' L o reening scale for use in the general population.
problems. Interestingly, hyperactivity/impulsivity 10 Kessler RC1, Adler LA, Gruber MJ. Sarawate

problems were not related to test performance, agg Spencer T, Van Brunt DL. Int J MbodsPsychiatr

it was irrespective from mafypes. Res. 2007;16(2):585. Validity of the World Health
Conclusions Organization Adult ADHD SeiReport Scale (ASRS)
The comparison of the resultsiofttention test Screener in a representative sample of health plan

and mapreading results detected that inattentioembers.

problems can be revealed in map reading as well, 11. van de Glind G, van den Brink W, Koeter MW,
arpentier PJ, van Emmerilan Oortmerssen K, Kaye

and specifically occurred according to the ma% ; .
. Skutle A, Bu ET, Frack J, Konstenius M, Moggi F,
types. These results have to get tested on differefit G Verspreet S. -FDe/rmmmty

maptasks delivering different informatn, and the Fats®as M AUriacombe

application of further neuropsychological tests Oﬁo’hnson B, Faraone SV, Ram@siroga JA, Casas M,
higher case number is also needed, to study thifisop S, Carruthers S, Barta C, Schoevers RA; IASP
potentially crucial and important effect. Research Group, LevifR. Drug Alcohol Depend. 2013
Oct 1;132(3):58706. Validity of the Adult ADHD Sel
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REMOTE SENSING APPLICATION IN SITE -SPECIFIC FARMING

Ver Rn® Wojtaszek Mal gorzata
¢Cbuda University Al ba Regia Technical
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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 applicatioacisipn
technologies in agriculture has been motivated by the high degree of variability @fcadpgical conditions within

fields. With increased use of precision agriculture techniques information concerning within field soil and crop
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variability is bkecoming 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 technologiadiances, 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 overvigveison 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 objedtased (OBIA) are presented. Image processing techniques imgugigetation
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 detect spatially and temporally varied
Precision agriculture technology is a farnenvironmental stresse which limit crop
management system, which relies on varioysroductivity [1, 2, 10]. This can make significant
measurements, data collections aaokalysis, as contribution in optimizing crop management as

well as decision making. Measurements includsowing, irrigation, fertilization and harvest.
soil chemical and physical characteristicélowever, gathering, accessing, and processing of
determination, grain yield and qualityremote sensing images from different satedli
measurements, and several remotely sensemtjuire high technical skills and agricultural
property determination. The base of precisioknowledge as well. Besides expertise, a computer
agriculture is informationon the spatial and (software and hardware) background is also
temporal variability of soil and crop characteristicsequired. Processing large amounts of data can be
as well as the environment and externdlme consuming. The lack of comprehensive
conditions[7, 10]. The data on the properties cfoftware platforms textract useful spatially and
soils, plants, occurrence of pests, obtained yietdmporally varied information from remote sensing
and meteorological parameters are needed dod other sources, and the lack of knowledge can
optimize field management [1, 2]. How to measurhindered the wide application of technology to
and map the spatially and temporally varied fieldupport precision farming.
parameters accurately and efficiently has been the Data gathering
focus of the researches in the field. In many studies The introduction of precision techngies in
remote sensing data are used as a source agriculture has been motivated by the high degree
informaion and GIS technology as tool for dateof variability of agreecological conditions within
analysis. Geographical information systems (GlISjelds. One of the criterion for introducing
are systems for the storage, analysis arpiecision agricultural technologies is the
presentation of spatial data. GIS can also suppavelopment of an u-date arable crop
translation of the research findings into operationatformation systm that provides information on
systems for use darm level by providing a good soils, crop land cultivation, plant status, etc.[1, 5,
platform for storage of base data, simpldl, 12]. This information can be used as starting
modelling, presentation of results, development afata for cultivation and predicting yield estimate.
a user interface and, in combination with a globdh order to set up such an information system, it is
positioning system, controlling the navigation okssential to se modern data gathering and analysis
farm vehicles. On the basis @IS a decision technologies. Remote sensing is the most effective
support system could be developed for operationlol for surveying the Earth's surface and tracking
application of precision agriculture at farm levelts changes
[6, 8]. Yield monitoring

Remote sensing technologies are being used With increased use of precision agriculture
more and more often in agriculture providing datéechniques, information on crop yield iability
for monitoring within and betweeitreld. In  within-field is becoming increasingly important for
parallel with development of spatial, temporal andffective crop management. The vyield map
spectral resolution in the last decade the quantitytegrates the effects of various spatial variables so
and quality of data is constantly increasing as welhat it providealso information on soil properties,
Results ofresearch in the fieldrom all over the topography, plant population, nutrient replaesn
world have provided a fundamental informoat practices and applied agrotechnology. A yield map
relating spectral properties of soils and crops twan therefore been indispensable input for- site
their agronomic and biophysical characteristicspecific operations either by itself or in
This knowledge has facilitated the developmerdombination with other spatial data. Yield data can
and use of various remote sensing methods be obtained at harvest by harvest®untedyield
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monitors. The first yield measuring devices werevarious wavelengths, it is possible to collect a lot
applied in the early '80s, since that they hawvef information about the status of tipdants. The
started to become standard equipment aeflectance of light spectra from plants depends on
combines. With technological advances oplant type, water content within tissues, and other
harvestetmounted vyield monitors and Globalintrinsic factors [4]. The reflectance of vegetation
Position Systems (GPSs) farmers are able it® low in the blue and red regions of the visible
collect intensive and accurate yield data duringpectrum, due to absorption by chiphgll for
harvest. Yield maps can be generated immediatgihotosynthesis. It has a peak at the green region
following data collection to show vyield patternswvhich gives rise to the green colour of vegetation.
within fields [3, 13]. The result of analysis can bdn the near infrared (NIR) region, the reflectance is
used for afteseason management. The vyielanuch higher than that in the visible band due to the
monitor accuacy depending on the type and brandellular structure in the leaves. tine mid infrared

of yield monitor, calibration regime, flow rate andthere are more water absorption regions (Figure3.)
conditions at harvest (Figure 1.). Yield monitof14].

calibration plays a key role in obtaining the best

possible accuracy from the yield monitor [3]. 70%

Healthy Plant

@
4

BLUE
GREEN

Reflectance (%)

Figure 1. Theeffect of the direction of harvest on the 0%400 450 S00 550 600 650 700 750 800 850 900 95(
guantity of crop measured. Source: [13] Wavelength (nm)
Figure 3. Spectral curve of the light reflected from
Despite the commercial availability of yield the plant. Source:[14]

monitors, many crop harvesters are not equipped _ o _
with them. Furthermore, additional information is Puring the quantitative interpretation of remote
needed for effective analysief the map e.g. S€nsing information from vegetation can be created
information on plant stress during the growingy e€xtracting vegetation information using
season. Yield monitor data cannot be used to detdeglividual light spectra bands or a group of single
problems and generate maps within season. bands for data analysis. The construction of VI
Within season estimates of relative yield/gorithms are effective tools to measure
variation and stress detection can more usefyffgetation status. Vegetation information from
address byremote sensing. Satellite imageryeMmote sensed images isaimly interpreted by
obtained during the growing season can be useddiiferences and changes of the green leaves from
generate yield maps for both within season arRlants and canopy spectral characteristics. The data
after season management (Figure 2). from near infrared (0i7.1m) and red (0.60.7m)
or other bands are combined in different ways
according to their specific objecés [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 wo regions of the spectrum and the amount
of vegetation. From these estimates we can derive
the population of the data provided by the sensors
Average yield of maize: 6.1t/ ha can also be used to make an estimate on the future
crop vyield. By calculating the Normalized
Difference Vegetatin Index (NDVI), or the Soil
Adjusted Vegetation Index (SAVI) when
Indicators of vegetation vegetation cover is low, we can get information on

By measuring the reflectance of the plants 4f€ crops’ vigour. Low index values usually

Figure2. Cell yield of maize created from Sentinel
data: input data and output). Source: [13]
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indicate little healthy vegetation while high values With the use of high resolution spectral
indicate much healthy vegetation. Diffetémdices instrumentation, the number of bands obtained by
have been developed to better model the actuaimote sensing is increasing, and the bandwidth is
amount of vegetation on the ground. A lot ofetting narrower [4]. Several studies have been
research has been done to derive relationshigealing with calculation of the relationship
between a vegetation index of a crop, measuredlstween vegetation indices and yield. This
a particular time, and the final crop yield. Lowrelationship depends not only on the type of index
index vdues usually indicate little healthy but also on the time of data gathering and the stage
vegetation while high values indicate much healthgf plant.Remote sensing yielktimation requires
vegetation [11, 12]. Different indices have beemultitemporal data gathering during the vegetation
developed to better model the actual amount pkriod. One of the most often used indices the
vegetation on the ground.Spectral indices derivédormalized Difference Vegetation Index (NDVI).
from satellite data arwidely used for land cover A direct use of NDVI is to characterize canopy
change research. Vegetation indices use varioggowth or vigor; hence, many studies have
combinations of multispectral satellite data t@ompared it with the Leaf Area Index (LAI), where
produce single images representing the amount IoAl is defined as the area of single sided leaves
vegetation present, or vegetation vigour. They cger area of soil.Figure 4. shows the change of
reduce the data volume for aysis and provide vegetation index (NDVI)depending on vegetation
combined information that is more strongly relatedrowing.

to changes than any single band.
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Figure 4. The change oEgetation index (NDVI) depending on vegetation growing. Source: [15]

Classification output classes and spectral variance within each
There are various approaches and quantitatiekass. The resultingclasses are identified by
methods for using remote sensing data tifferent numbers, and the analyst must then assign
discriminate different types of habitat cover. In thimames to these classes with the support of field
study pixel-based and objedtased approachesknowledge and an understanding of how different

were applied for mapping spatial variability withinhabitats should appear in these images
a field. One of the main objectives of this stuahgs to

In an unsupervised classification (Figure 5.Jevelop a methodology to map variations in
the analyst does not predefine the land cover oonditions within a field from high spatial
habitat types. The image processing softwaresolution images through objduased
divides the inage into a certain number of classes;lassification. Object base image analysis (OBIA)
based entirely on the spectral data and with fave been used for classification inside an
knowledge of what cover types are present in tragricultural field to deteclack of vegetation and
image. The user can define limits to the number ofiap vegetation quality.
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becomingavailable, more research is needed to
develop right data analysis techniques for
e yieldestimation and other precision agriculture

“%: B applications.
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Annotation. The article presents the results of the assessment of the geoecological conditions of the reservoirs o
the Surkhandarya region located in different physical and geographicalafdnescased seismic hazard, based on
the analysis of geospatial data. It was recommended that continuous geoecological monitoring be carried out usin
GIS technologies in order to ensure technological safety and trfsebleperation of reservoirs.
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infrastructure.

sdicdp Oo dzOls Mk sW & OO Nis@efeDisy yd d&zd ¢, Mkze Btdh d
Mo WosdzHddzd 1O"NCddz { skzBug2MiBds sHiOpWs OLEtsd B -
Mze tj MtemdzOted, Mkzo toj > diddal ,d dz®d WoHidak Oa EzO B dzH G dR 2 H
Ws2HOd&ZOdd P "OYydHOGd, -hizEzp@az@t ¢, ( iz mddsz Mds2 L s dzC
HOZOMEZ e yd zOte IsADted fdH OsE(d ¥ IOaOsds di@ 2 ) tidzl dzls Bz d t
Hsddi3d2 IsAadzHdtede B sted d&zOMEe©Oa 2 9 @30 L dizegtdOds0 to-  di3d o
B A dzG O@zz®Y dzOh Isd o dZOH d G O bizkz e®@EidaBFEE szf@W®o d2 Mdy¥ MOls,
sAf ZOB] dzd d% SH OO HJ - "dd i3y Gels @l &zOls d§f@zdARlstco O 7 C
ZOttd WetsdO IsdL ddd (s vy d2dUafdzdsO wls @B dfP daty s, 3" yd
"dMmse AP dzOH d COBd WOLBoad2 BOI dzzksl kot

vsOBdd2 ROaW sYytsted BAWODEKO LEUWREOKL MEYodAD I, d3dz@stds b
C OHOfisgegfv ded dz¢ IsOtcC dB f2 B Y dzdgd d el s e @Q W ZzO" 9 O W 1
dzdB, tA2 BjtecOd sh@dDdaPrcd@Bdicd@dz Isj - dzts dzts ¢ d W-cdzO ts dz
sdL dddzd SkZzL Oldh dzOte, Is Od3byfHy Gsds dafdeets tas@il]. B B St dh |
ORBBteslsdzOte A &zOh  dzOds d 3 WOWEzOWed[Y tBls\ 2 df IO RS efad v figgP.]
ZOdZOH G Odz, HBJ B W dze d daP=EO ko ts todf fz@drd 2 O dff digldiedfCrfipls to Iz € |
COydw yYddzddze Odz IsOo fd % dEdE dziz Bgts s @B)te didp ZO B O @B 9 O
BOI &z BBsls dzOts IsA f dzOdSd H O dat CopedAdsO Is” tBS AJddg{HY. Is of ulZtireis dsdisdh dic
COHOMte Oftsidded] YsERBFHI@EPp @Y d@dL d 3dzOtcdH Ocd W OL
tcOlz@zts ( "sSHdMOLZOte) IsOhCddasy fdzPb d IsOtedstsOd tstey Odzd

ImOoWdzd cJjtsdzseds » Otec B0Odzdz@dzdz@M 2 Y B2 detOBAd dzOtcH O dz
GOdz LBdOEZOHO (L ddl -zOodawWL 00 ¢ Y @Oty d 2 df@iddziz a3
dzd dzO tc yArSdh dzote, A d-to d d2dahGizGe®, d 2 ) 2 ¥ s dzif W3ts Is dzO te |
O, COwmMisdzOtt 90 BSh Yy OMEBEdd " OC zdzOdzZsdtedh o0 W

2.1 dHicsdRj s j stetsdztse d W " ds@ te[dN.© dzO te nOaWd
EYsted B A dEEO dg fnltodzGus ' Y d dzd8J tgidls O diQlsdddiuiits B OL Ofnd -9 O
yste SAYySddotd, Ckydzd tots ®HEOEEPEdzd "y GG Roke,L d3d

47



ho* ™ a . “h o9 t t x h . mth 02019 o "B t “m ¢ c "~ TEe .

2 whshds ke By sy dsddde B AEZO BN ZOHJ, Ik d&Otedddz

¢ Mmshd

kOtlsdBGc O Mddh, Mkzeo AU AdtaPsiPizHoRds O D SEEBH Odz  Stolk
L dzj eedw tsdzd h Eykzdz Y ki 6zé Odzd dintn@o sIEd Hifdz od3O G dzd sz H O
"Oo L OfdHetelzyd Mbkze td&e sBdd® & kdaydidzOge MsHdt B AdeOd
dd&zc Otd B @2 @tlz. sbko wtds dOETtc BfagedzdMaEmil 0 HJjCOBEedHO ®|O
ffdwisd 90 %52 H OdO iz dzgf FHHEEPBYQIsdzd L dadzL ddzO ©A2 B W6}

N 52 dZOh Konrdew@® ( Is 50 dzd-Is joSQf iy &SP EzHH  ZHEHHOEd Mo GdBBd
&Zzd) ALdcO At RzhMeM@PEE® BOBY Sy ¢ dSH2C'OLy LAk BGds
®ZOh ¢ Odz ke ©oesOWENEEC okl ¢ Ao Mdte ¢t
dS BAM&EOdz "kHEHW®EOGAR]S NIclBBoD W™, €4 O 83d Ao ZH
Ztc (8002 Q@ HG) ; ¢ oydfdecphisdz BOdz BsteW sd3j sted & A dzyOodzdzOted
jdefpde BAdde, ksDdd $OBEEOGH] 8O ©)dddd ceidspasd & " C
Bz dzG O dzczd ¢ f EZylk dz uAQq%Q[Qlﬂthst@lz@P%szﬁdzOtsqglLBGsz €J o
&z B0 ytw It PHENHOG: d d2Y dié O ByyYrdaadeHy@® ) idd 6 dzd ¢ d
N¥OMdHO d&s2Yy 0 Bqdzo&dzq‘*oﬁ]ls %%Q%mﬁ@%@H@OQHdedzOts
Hd. -sySafthdzdd Mbkpkz sdzdesdoed ¢kL Olsddkzond [ 3] .
HOcd Oftsfd? ntmzmwuz@dzomqtﬁ@%@%ms@wm SiBtsted. ELeOdz
ke MOl”"d COkkO «02 HEHLSG egdgdgisw@&&égt HREME'dZzOWw df 2 O dzf
Ykzyktedd #Ppdz2 3@ o otststswserﬁé'SOE oHQtGOCOlsdzOtG dz0Ilsdx Ofd

odteotsy ¢odddhd ddzsj deipdd” ®hEp g lsits y § dz
AO YOHO®REZJCHO MHJIE éﬂﬁ&@dﬁﬁzoﬁ&%ﬁo\”@s@@mﬁ ged wlzo

TREIacnxg
>0 0gNaFa
UTUT-<,¢ 0N

Sy
020

BgYHBSteHOed Mmke tsd3Btstsdz qY? fr]d30[§ L
vlf OzOdze Tke & 6ted kdd 8’ L d dzL d dzOd
qddals j demd o dzeded fj L d zOtedzdB ? : 907 dz(? @ fpjCdigied ¢

dz
vko thBtEdddds yYkztdh
o)
4

i Ld&ZOtdd kO Mdt CAtLmO

1
<80 (Eztégq L J-zOMmd sk
Oy P BE e Ol ¢ j & “(5%3\% chfnlzdgo BB BLEOUO |
O26dd §RkdOtHO | dHsd,
"bHEH&OGH O 2 d t Oy jipkApdidt

04 ® B O dz
&dﬁ%{%@@dﬁgc&om 35
2 d-azOfmd + fc
Y OH OdzdzOM s e OH () . t do sy

‘.‘,.1‘ H ? % BdthStQ n
dod dzc sztedzOtd 00 By HBGE £ § %ngL % 'ig qﬁ;z(ggq f',‘zg
sdiB 6 Y dtcO 50 d dzd dze h O EZ w dr @O% 251 40) dlstixtD s1d8 18k

A d dzi) dzOte d dad dze  dzd Istsdzts e d v hga@ FfEBHBPHEEE4O &z © 8, 85
WB2HOMWOdzd" EMdzEBdGc O B G)’ls"[d% d3cfdzq’d3|2913)CB)OU370>15OHQOd3(8

U0 tZH gd mdzd ¢ M-zfiplz ots dis 1 IsOH( . DD ts
YJBOJdHOGd G iBBdsedsE WOt @% MZ@[?{PBO%] %@gzd%‘S‘i’q’donq’ U
A defdzOte d dzd dze  dalz e O IZG?GO@EQ“@[B s APFEPY ¢ j sezsc S h O
ClkzL Ols hdz@H s d3B Ste Y dz@erf alaq w%g% o tsHd2HeA,0dB HS otz ¢
slsdy uo je sisad Mizo zOEdgwn l&odd%%%dzotsq EflsdH O 3 ts52 dz
AL GOtedn dendl ¥ SPBMGY d2zOttd, ok EFowais. s dsp o Ofr]lsfr]Odz LoC
Lgw, ZHEH dzO te dzd dz@ fnlza,S &EMES d 7 @ Ogs ot Sy "k B
Y OSkEDIcO sdde_ ¢ j &OHJ. oqu HOotedH O fr]lzosdz@rdzq Euykzdz

Hlzo GdBBSE fnlzéHdc@,xdstl#b@& Hlzo Y OlsdzOBdidaf0 BAPLAD dzH dzd
Yykyktedzded 100 Omﬂzﬂjt@ dzH B GEEHIH ks 516  €-C OdzO B 5t

H

ol
ZOLHO M 2Mdd¢ wOdedZd &I &4 0 dB " Ws ¥ o B @&d Ahdzd o tH(
OB0dzdY sHO ClL Olsd dzg B8z H BQz'de%qY_df@%B@QBAqt@%ﬂ dzd h qu gL dh g
cYO bihbdsded" dBzBCddspdd dof Mxﬁaﬁwmsq:@dz@tq u

d%
s0qddcd 50l mqmqsmfmqsmgm@@zgndz@ﬁéqh ¢ Ao
osngbhdds soedrd 00 bt a el o R AR oy b 18 f e
LG g ¢ Qi Dol do- pBudkol § #7 & “opoc ot
"qGO lsbelsCq BAGO SAOHdg b udpk 6§ d ,z@yls%%B% Rt O b o r
selsdy L ddushd®doms adh 5y 1 BOGRH Py e
CAfeddzO 2dtdS Mke GdpEk r& Hdzfd-lq(]% thH TP neh. oot
CkL Olsd dze Otz O lE @Ot el o &L g e on O o Ond .
e et i & D L OED gﬁﬂ%ﬁﬁ Fgh 025
S G H Ny
2qdd ke tdiestddd A %ﬁsqt% c%z %@gq%qugemmquzowdzq
SADBdE @O Y dzazOteH © €y ol Y Pt

N
co



: Smorchilik va qurilish muammolari 2019, a” gmxm

1Y OHo Odz dzOIsdy OdzOted Is@"” dzd d
Cd, YOdzzBd?2 Mmkzeo GdpegeedH O
CAtemMOSdud uvAf OdzOdze Mk

CdudStesy . dlztcrn BdzH OteY - o d dz
ZzOtedHOGd IsOR dzddz " Hslixfo ddd O
"ZHEZHZOtGHO )52 dzZOh e Odze Mo
BOIEO 1 a5, ¢ oy &z tcH-O X t
ZzOtcd 6 HOdZ 15 cOYO Y d2 BOLk
dlzo GRBtstcd WOtddWIsddsd dze
dhsdzydzdedc O IO mMdte CAtef
O21Isds ANlsd dzé Odz tsdi3d zdzOte B
d dexizgjj-dcj sdzts e d € 90 ¢j Bt Csa
ZOtedc O IsOi MdE. CAteMOISOHd [
[ ddzdzd?2 cjitsWOoLtsed?2 &OI dk
zd?2 GOV dE ORBttesls IsdlL
"I HEH dzad dze G Bl Cdztse ¢ h
sOdzOted, Jjto COHOMIsted dOI dzt
JHOdz W52 H OdzPdzyf 'OIs dz@rdgddtDigsd
COHOMBted ®BI jCIdzOtedec O Isj
"OBHO c¢itddW sttdkzOydsd Isjn
BdtdOdzd S HO W 52 HBROZD dds ® taizd’ d
gh dzOtce OBOZC O sh dted dzOHJ .

BOI ZE Bsls zOtc twOMIste 90O 9]
Isj BOIdS Y Ols dzO ZfzO® dzO e H € 1 diz
it CsdzseadS "tsdzOlsdded 250
ANAdzZyOddH O tOMmisdzd W stcdBOIsH O
gWsHOZO2Hd (Omd 2, 3).

{ OMdMIO&ZOdze fko BdBBEd Y. o oo

Y Ols ZOz3dzOte tsteOMdHOEd HOtme—

jte sl quAfn@dgdzd®)H OEY-7 0 L@0 -

BOM®ZOdzG H dzd ¢G4 @caf; B @O &OH d
Bk d&zsy zOts.

[t s®jlstedS SAteMOISSdy
HOo @RI ¢ OH OMIsted Bl jSIs s
CdyuzOtedHOdz MOdOde Odz Mk q
ANelsOMdHOEd BzdsEMOB OIS AT -+ - wae wu: <y~ .

t Ofmdg @o.dzOIs Mkze COHOMISted o
 Wio ) Ly OH s O s ysted BAdEOd L6dOdOE HOo Ok
% Cus S(gai (1% OH 8 ) - "dMtse ZOdE Odz Mo tsdB SOt
it CdzsedC € sl tsdzj dzls dzOte d dzo
(OHo Oz " OdzH Otey oddzswisd fke e s@BBDBEYT Hib:

"Oy B 90 Mke MOK"d AtkOMduOed Al Ot td v b

Ilq'fr]ISBq' " : Sk - . ks > .

I sd" @ Bud;zBat EL Otsts
nOy 0 UAD s ( dzd Y dz
glzo ts 3 mize _
dzts &3 { dzdz; fI]OIS'B Odzq hy g s~ 4
y ¢ d HO2 1 dzqch(lo‘;dg)/s
W(10°%) s Oc | ( OB
r Odzkz s
e | 800 65 30 12.31 ; =
vu yd[ 160 105 | 105 | 15.24 { Ofdg j3aT B Sl SqLddHO kY
rsetd| 13 2,25 | 128 | 567 s steddd dz¢ ¥y Odzze 2 IstsdstsdzH Oc
IRAFR 120 11,5 14 10,43 Cateddzd h d
U A Od 500 8.85 181 56,5

49



ho* ™ a . “h g9 t t x h . mthoZOlgo"'Eht “m ¢ ¢ ~ T Ee .

[ < * < — * - < * @

0O ¢j i ¢ ud d€d L fed)fdd EOEGS d Z0te CkL C

"Omdte wyj2¢o0o
EdzOtec ®© Isjedh dz lsOfr]dzd ¥ d figmze iz @ dzd dists fy dzlzCtejOdzisido @eiAs d dzfnd o .
©d d&z¢ O dz, hlzdzqa HYj €2 H OjASBdddbCOdy dzdsO2 Hisdz Mkze GhsdHO Y&

kOtlsdsd ¢ Atedds
sd2ddzcq BtsfmyY
Yd2 BOlsdzOte ROls
"sdzOl H OO Odz
Hy S, W’L{J?QOHO d ¢ dzlsd ted dzaf
BdestelsOmd 4 Y Odzdzd Iz M ysoz2 o3¢
WYyj2¢0 yEZHO ¢y d HOOY|
"dMmsB ZOOH]. 1k wyj2C0HOd}l
Citi CdsedS thidddddde yo22f
Bz"ddz S0 &3q datsls
il Csdzsede " tsdzOls silsj dzyd ¢ -
"Ote Bt $ d&ZOMM ¢ i sdj dasd |
OzsOdlAteddzOHd. v IAtels

1 HOd 4 cOYyo vd
1liBlSsdzseds hOowsd
sAtelslsO t©Odee dzd S Ated
il Cdkzs@ds HOLOYO
Fuykzdz - OtdlsOdkzOte Olsdz
h Otets d IYf tsezfp dgls dzOte R Ote
"Ote Bdtt wYj200dddec O
Bzds Yd2BOII IsOdzdzOB deq’glz
s Yytsted BAMXZGEOdz L sdzOdzOts BW%
Mi2MdsdsS ROeW v Yytted BAEE
"dftsB ZOEOH G Od M 2 Mdd Sy qOF
Mze ©de s tEde izddae §f tzd 626 dgigd]
HOttOY OfMddzd B O" tsdz@hj tSleiztplg; %é%
hOwsdlsd 90 jtHOd W2y
LMY jtels BO" 50" OMhdHQEOES

[ ddizdzd?2 G jBEtOWdS oﬁsst%@@,ygm

YH O " OteB O dzdfdcO Y @drd] A€ E@HOEHE Y d dzOH d .
dyoc O isf teOacthOGJISiQdelchfQ
tod pr——————

H
d
0)7:¢f
gh dzOted H O dhy | RAdR] & 5 2 4 OO datrd Odstels s d te 3O M
d
tc
Otd dzd Odzdy O

(/T
o
o
&
o
T
O]
&

d Is j €
fr]lstslzcls 2 ] dz
ig] O W]
Is {

% G’%zgz‘%é o gd‘%@sB

f

q

%%d BO2H
OR s
omq HO

&Oh MR

Qo

@m&&@@ Sdmrze sMisd
n B9 Y LIQtGHDRCEH0 dzoH .
dz"ga HOtOY OHO, Issh CAycd
Bz O dgHaslidns o dmdd HOEL dzO dz¢
8 iz

Bl d EOHGr o0YdcEO

ts d3B ts to dzc
ngg%ga s 51@5%@0@ BO2 H |

Yz g By B 0dz mkoe e

q
BslsdzOted o0 6jBOnBBEEEy B BE Gt WokAEhEbt: " sdkols(d
Y A dzdzOh stey Odzq fnlzdzﬁtsﬁf@mfﬂ&@ ' lsj ndzsG j dz
ZO" ¢ Odz "kHEH&ZOB, )EZBEEZRKEE

Gl Ctsdtseds hOowtsdlsddd ME
CAtcO, Ctsmd3d € fr]lztGOlsdzOtGG@&
NG Odedh tsdzde BBteddzde, y Rz HH OSEHVES 2H 4020 "2 Yt 02 H J .

BO2 H 5 dedzDfe @ s tc Is BY Y, 5 B8 @ c HicQo dzdC BMdd O MdtsdH O Is.
NEZHO sytsted HOLOY OdZOtE Oy ﬁh&})&) O &G O iz seoOydw dzOls d ¥ Of
[ Op &zOls C OHOMId&ZOLd ¥ GudsQ Wit &1 BH @ H&%ﬁaf@%gqcedz s Iz L
nOo W Eytstd B AdzG Odz qugyz %Em&%%; Iﬁngm;deﬂ3¢ ts dzd
"dmsBddd *tdlsd"HO AOdz Q)"ﬁsts% | 626" é‘zddzgdzsoyfnoHo[Ho

g 2MmBsesedy ddmisdlskzisd Op @NBENEOEE&] dzc dh dzoO"
stsi3cdzd H Odz dzd B Btstsqde@dz"CF ab dpnt B%‘J’(ﬁ&dchl%%ﬁsydcﬂzd Yddzde
Y 5ls diz®ts  § @fipdf HOQzO dz¢ Mz - B%BWqH@@MquzomHooz Cjdde ydyds
Jj-@j sdzsed¢ M Otsdldotd (ﬁ}q%%ﬂllﬁﬂz '%"!ﬁ%*is*t; tt 352 d&zO" ¢ Od
S2HOEZOdd" EO2HEBdEZOK] ﬂéﬁ@[sdzts%‘&@e s B8t d dze dh zOte
EHO ¢yBstd o0 vystd HLsOJtG“%qG;H@GQoLE%@%@@Z&@qwdzomdzq

NteOlsddze Odz ( LOMds 4) : L dzkz € fd B s tsdiy IsOh ¢ d dzdzOh Is d te d
1. rkHO systed HOWLOY OHYLE ]y JHS*BC‘SdﬂSfﬁﬁé:dz(%p dL. [oLCk
Htsdz fMlze tsd3B sted dzd dze Ydﬁﬁ@§5q0§ a"e?dz@f 7l 0o W v Y St
L dy dzch tsdffo] +{ ¢ OdzdzO2? H (. rd%‘%é’H@ ﬁ IIB S)%ﬁ’]tstqdiznﬂBHOlsudQ
n Otc ) O dzAIDOdzdzO te BqdzOdz 2? @w @ZBI? B d&zdzd 2 G j 5G]

dgCoyths

de,
W
A
O

BO2HO -hjomodiazd Y IsydL dy
Cedpdz s 2dded Y o
Ot j ZdlsdzOtc 9O R OCISEH

o B9 G%E%Blsdzonacf 90 ¢jBOR
h
no% %Bsmg@dzqstsﬂdﬁz O d ¢ tsdzd

50



: Smorchilik va qurilish muammolari 2019, a” gmxm

dHOBJVY IsdzOtG: 6r>|lzt£;{£)4f) { GJtsigtsdztqu’uu;fr]

dls d Bd 5k Mso O
1. LB jCdmbsd [4fr]l]'lzsdzq’ d5& e fdvorcMEB
fd ded dz¢ 1998 :zqm;tsazdzudzvomn; % dzcgt%’ t%g sdsedy Mcd2 |

2. &L B § 4 MifBdzPl @E@RIE 003 fl].ﬂ

teddzdh 3ji YiedzOtedd dziOd @
?gzgzgozoos 2 q dz s]@dzdtefozmemmsa&sjdgomo I

h
3. [OoSmddisedy 1;pdz v O 115R4R¢fr3 1996.

s Coada B el 07 4 BRG] ks

ljteds. csMm. d@y. tsdppfr;ﬁ]ﬂzmmzfn
4. 1kEfkO m., {Omktcd Z,io'ff” %@5%&5 BtGEj’cBgZ%anUIZBdZd
S 9 fs

stewfjddw. [., [dt, 1979c

5. MEHO2BjEGjdse ¢.[., B gsdzishHHBSQB-%zgdzjl
TIMLLS. Ly, ”i YR45 EDe O he dheBes !
il Ctdzsedw 51 Cts w 9 Ve
vOhGCjdds 20146. 315 J tag v © TOT Earth ?lzgts

v Oh € | dals, 652016

VEtRICVEOUVRLE 4R RNCO R QAL L SR AJTIRELTIOURC
slrtrddad wuvfsd trsrR Icurrs

1dwLtse LryQLr disou®dptde uw. [ .
(Rdzisdlskzls o 5 Hdz o ftosBdzj &3, CGdHEB! dzgj tecjlsdCd
BOHYdEMEd2 1 Oyd tsdzO dayadpvj@fa@meddu) j e dls j Is ;

¢ dzdesls OlydzHtg j SO o wteiHAzi 2 dLdd, dzj o OV MsilsOo dzwe h OW

ftodlssCtse, ¢ idsods d3 SldsmMwismw tjSd JkzdH, zZBAHOKO,

cO2tsdz 1 dydgj et 1 wdziy O, ©OOfbdsY Sdetlzfi®@s 99 dzHf @ | tBdets 2 W gH
mMih jmseolkzes s dzj MOtsd Cts dzj fsmtcj HMmise j dzdzes d CtsfMmo j dedets )
ZOo SHdzj dedWw o wWOMMEOLdo O Bs?2 Ijwdlsstedd, Mfsmssmisskz
d ¢€0O0¢ fdzj He@s,0 d ZOdatdfjdeitse s HOdzdzr &3 f tetsyj MM ds. l ety f
bsftsctcOWVdj?2 d cjtdsedj?2 o Lbtdzj Ytsttddteseo Odzdw M O.
ddzls § dzfnd o des s d dz0 o tsSH dzj dzd W B fted LIstsd3 dzj Ctslstster § dL

ftosHay dlsj dzr detsets otej d3jdzd, O HEkzedj Mt otj ddjdj &3 dfmuy
dL d3j daj dzd J (BB OdzHtctets o Odzd | ) 9 f dzO dzj ez w6 € d, UER
OdsmMses . 1 OBtk dMitsd Lo 0dy oj sy dmyis d® dz®deepudad j o
Landsat2-8 . ltesOdzOdzdL dqtetseo Odz" ftsmdzj HiMseadw COlOMIstesW duyj ME s
sdzt yjor j ffdt®g OB OMMj 2 dz, Mls kadhdsat dzOdetsfy, dzOo tsH dzj dzd W,

MOBOCIjedMisdC O ©02 sdz@ Kz Ystezd wylsts L Hj M ©OLod
[BhOW RO®OCIjEOnEEMEOydY. uvHEo djlse StejNdBj2 St
SHEME SEdOY f dzZsh OH 1 SR BMEME Mo ety SEY - § &t
, 534 CoOHEBOM & §dasdjdscseshdls dayRe? odipls | dr
MisOdz, Isjudl M otmiscloOsic ldsmdzi Q dadsy iy i ds@dsd MdS OHROS
dlsOw 2O L Of OH, ¥ skagdilfdisls d d@s dys ] |so s s ©
ksCso, § Ghdsed & whagsdhiistes tegoEd il . dzs ¢
HOwO, 41 OkkOdE 1). [-FEd®B Lk i1 Otstzd dgltls sty Es nak
d
J

To@gs QN

dz! des tSL jte o BOMMJ sdzj J 3 CHds dadda deH ) dzOmizsjnHsD j Is S M
kdls: , Yyt LHjM Mezhgisde®jsk ddmC s S% ks tss
Yofmsdatsmisd L jtots ds®WOpamf tctOlind tskizsdy’ jstiads iz SozGo Is w3 .
dHddzi t©j¢d [EtteOB, KisdaHss,0Wmlyts iz tslty tc k" B s C
dzdzr 5 ftodlstsCtsd3 toj Cd MdajdeHe) . 1 j &jsHsdede? §o d o' fsC &
sCtse Bjtokls €20y Q@ds i@ mejlsdid]d Octetsf tetsd3r h dzj dzdzats @
f sdztsy § dzdzts 3 dzO fn O dyRBO Heas dAg ts € 516 15 to dptstf) Mls § &
tedlststedd yYyOMmlsd 1 OBJi@drihdsht | CHkifk@Edictso Ol
o ftodojHj dedets 2dz0utEfid dsis @ s dzdfi P Haftatz @z d ds fAols @€ s

) d ddeW cOMmistezC Iskztcj tc 02 ts dal

I jCstsdz dMmMmdzj Hso OdzdROls Otz B Y J MED s delzO o B H dzj ¢
dzj ¢ s 1 W dzH Yy
Is
d

FErfaIIoFIN=0g®O

200 G- 08 g
o)
o)
&

O, tOoMmf tsdaO jtazdztgicdx] jo dbf jn& jstddatS@fAd Isiz y ¢
d Stdkzmo a(ftdzisfm.o Ic).dz" R lsiefistc iz § dzd 2  ( HiQdE®O & dd
j dz' dzes? GfMtsB | dadztsfls L & tc HoO@izs cIsl  HAMs dz@ d*tseodec o  E

TIX oI NFIXDE o QU DY

e

51


mailto:niyazovjafar@mail.ru

ho* ™ a . ~h g t t x h . mth 02019 o "Bt “m ¢ c "~ TEe .

@

ZzdeddzO BOMMj2dtse tj & -ddzd HEBd
v OB dzdlyO MmOt OC Is jdasfchps dECEN IR 2WEOR fted BESdz' " j 2  H dzd dzg - J

OLoOdqj | [ @d@lIBHEMB 4 552 Ltsd o BOMMj2dzOR7 tej¢
! ©93 ltejcd [f dsn oy dd3j s lsiwe d ddstatts o O dzdz’ j Odzdzs o d O
Lito todeny | ST D259 | Csdzfyr o dzSMO )¢ d g2, b
tiS0o 4 H 267.5 13,464 - w h O .
1t jSO zZtsnHOt 117.0 4,228 uomisd dad * s BB dd § BE)d
1t SO 1 0OklsOd 2263 29,938
t SO0 [Etee OB| 3037 20,122
1t JSO0 CcLGEEZMS] 744 2,435
t SO0 1 Ody 90.3 2,050

| izt JetcdIsstedw dL Ezyyd
azZzO0 o Ctdzyy Gtstedy -~ ntleyd
Odzdzée 9 d Odz! dgr 2 Ctsdzzfp o
fno sB tsH dz' di3d -G tefOjo fif @ Wizlztwzd
1 OMmMMmj2d g € d fsCter Is- )] /
dzd W &3q . vjttedlsstedwy dL b L
5OHY S ME B2 s dzdzs 2 L tsd o we
jCd 1Wdmy Bjtjl  dOY| o
o MsCtsEdtste! j . J SOHY ¢ |ese, 2= / rﬁ Wi
L tdzj tcOMf ocshistc ©dzj dzr Slswo iy g usy - > usls # Y
Wjlbojtlsduds? 1 tor gozmsLszmck%Q§$?ft %H%blq‘w”
qRjs sy Ho O BMmdseds 2 tOL &ZsdkO, I} jlste ) jtear 2 d
[ Ot @icOC 2 dz' . d o1OF fPEO Istiets dz0 MW s te
BEso Odz0 o LodBdhmiss? - ssfscteOWdd M daj S sdz
MsdzdHdteso Odgdz’ 5 S tdzd ks d3j eOlstsds  (tef B dzr
tcOL dzestetsH dzr f stesH" ), Yyomlsdyde 7 tslsdztsy j ded 2
COdgj dedets?2 Mtsdzd s teMCtsets f jtedsHO d orf o jlstej dede’ n
fstesH §OdzjsLB2MEB2 1tgr. 10 {dR §stsHOR dzO
fjojtedts?2 yOMmsd ©HOOj BMvwdzHy dzOS Off oz
jffser j fotesH" . 1 OkdtemMS ] of MES el §
sCte sts ff stetsH Odzd otsLdzdShddisd o HJijtedtH MM
Odzj 5L 2ME 2 Lter HES §Odzjtsej O (tdm. 2).
[ irnOdzdL o3 dzOg Beztizp dg §-. d Mis sy
d¢d sSBteOL s Odad W sMOHC SO ) Odzdzs 9 d Odz! dzts d3
[
(]

dkfj o dzsMO tjCd ®O25d0 MOBOHBd] LOMY{s
Y 4 dz’ @MmisdBddzj 56 j desotséts MC s dzj ded v
radzr n fstetsH o Hjfte] MMdtsdedes?2 L tsdzj d Ctekzlsr A
shddz o Htsdz IsJ ud deq v to jtCddn. & ~ 3 dEO Is dia) JCIS IO dcte das § dia) JefgasO W
ftodlstsC On d dzj ¢ Isfyw sL jtO, GHJ MeBEHX O Ismw
Hisdedz" | dzOdetsfyr, COC wldtsyjddw, itk kOGS,
scteOdsd Uj dedj |20 tslsdzsy j dzdft b ZEED dzsnlisty dHt§o§>Pw@deCTltG_tssOddef
Eudls' o Olst v MPw§ ssyj dgC j O®Z® 0 JOdz! dg" = € tgzitsed Bp¥ zsMO

10fmMmj2dz t6jSd 1mex-@%£#@U§¢§Md§&®mﬁiwﬁs¢ytOmthwd
Yydtetso Odz0 dz0 Isted tOL dzd YA " J Db @ O edizol &5 kdEdy ¢ BSted dz
5§ ujdedw, L5de0 Mtej nde ¢ Wdjili RHAC Qs daDS Sizddy d @EdE 2 L
sj Ujpsfro o jtodzjets Isj g dﬁépw"'d@flcg_frﬁu’-tsdz%qzéﬁzb ddgisted dz' B dzd
EyOofmisSj otfistydss? itk s iedd S5dz0 3B0dfy B sese . [ OMisdlsd
we h @y jtets S OwOSCkd oy teh B 5 Mda daPH g j LIS, O Sapsuelos du g ted Ht
L jtetsds Crb@oOZdyslss? o 8 QdESRd @ Odzd ™o dfO friddls din g s s
Bjstese twOMf sdzsy j d o P dgj 20 qoffeqd e dzdg d ©OL Bk
BOMMj2dkOn tjs, O orf itslhHdlidd y 4fébs o d BBSH s ] 5B LBOL &
MsfMisOo dzv jls tCtsdzs 3500 L s dl0 ©k&EOYUELS sFBF sy MBS G
©OL dzd Yo MehmsOodvjlk ¢ sd®?HbE®0" g dlsd ks ggSMis!  dzO
Mo dH jnspdzjls 5 MicOo dzdlsj @Bl BB O BMEKE Hshdddhiss2 ©jCd
sswddd o f zOdzj wsldshdlbPield &FOC Blazs) WES nldg &' NEBJG
kjyjddv. [ OdzdzOv Lisdz0 &HPMBs &BFROj 8 HHAEYT okys Odzdz® o

FERPF SR

52



