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Summary: This paper deals with the
topic of geodetic works for special
purposes in the field of water
management. This paper aims to
provide insight into the diversity,
presence, and scope of geodetic works
in water management, based on various
experiences  and special-purpose
projects. One of the most basic is the
production of topographic surveying
maps for special purposes. The main
goal of the research is to analyze the
project of revitalization of a part of the
water supply system of the tourist area
Jabucko Ravniste on Stara Planina and
the application of geodetic works on that
project.
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1. INTRODUCTION

Geodesy is the science that is
indispensable when designing,
constructing, and using any building.
Therefore, all engineers have to know
the accuracy that can be achieved by
geodetic measurements.  Geodetic
works are ubiquitous in all branches of
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Pe3ume: Y oBom papgy obpaheHa je
Tema reofeTckMx pagoBa 3a nocebHe
HameHe Yy obnactu BogonpusBpeae.
Linb oBor paga je ga ce Ha OCHOBY
pasnuMunMTUX WCKycTaBa W MnpojekaTa
nocebHe HameHe, npyxu yBug Yy
Pa3HOBPCHOCT, MPUCYTHOCT U OBUMHOCT
reofeTckMx pagosa y BoAonpuspeaw,
Mefly kojuma je, kao jegaH of
HajOCHOBHUjMX, W3pagda TonorpadCckmnx
noanora 3a nocebHe HameHe. OCHOBHY
LUIb UICTPaXUBaH-a je aHanm3a npojekta
peButanusauuwje pgena cuctema 3a
BOfOCHabaeBawe TYPUCTNYKOT
npocrtopa Jabyuko PaBHuwTe Ha CTapoj
MnaHvHn 1 nNpumMeHa  reofeTcKmx
pafoBa Ha TOM MPOjEKTY.

KrbyyHe peun: reogevcku pagoBw,
Tonorpadycke moArore, Bogonpuepeaa,
npojekT nocebHe HameHe.

1. yBOq

leopesuja je, kao Hayka, He3aMeruBa
npu  MpojekToBamy, rpaghu "
kopuwhewy 6uno kojer rpaheBuHcKor
objekta. 36or TOra je CBUM
VHXEeHeprMa  HYXHO  MO3HaBahe
TayHoCTM Kojy je moryhe noctuhu
reogeTckum  Mepewuma. eogetcku
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civil engineering, and in this paper, the
emphasis will be placed on geodetic
works for projects in water management.
The development of water management
is inextricably linked to the growth of the
economy and society as a whole. Water
management cannot develop if the
economy and all its branches stagnate.
As the plans for its development are
made, it is necessary to consider the
specific conditions and possibilities in
the field of water resources and water
needs, as well as the technical and
financial conditions for the realization of
water management plans and projects.
During the development of any project,
including water management projects,
with the aim to construct a building (or
an infrastructure facility), as well as for
the development of planning acts — lot
plans, the production of cadastral-
topographic surveying maps is a
geodetic service that is first in the series
of actions and services needed for the
project design. Before designing the
project itself, i.e., before granting urban
planning conditions and other approvals,
it is necessary to make a topographic
plan of the subject area.

Needless to say, the application of
topographic surveying maps is even
more delicate and demanding when it is
for special-purpose projects, and thus
other geodetic works require a greater
volume of work, higher accuracy, and
consequently more considerable
financial requirements. The projects on
hydroelectric power station “Djerdap,”
Ljukovo lake near Indjija, as well as
works on Sopur interception in the
vicinity of Stara Planina, will clearly show
the diversity of geodetic works (including
the production of topographic surveying
maps for special purposes) in these
three projects in the field of water
management.

pagjoBn Cy CBENPUCYTHU Yy CBUM
rpaHama rpaheBvHapcTBa, a y OBOM
pagy he OuTM cTaBrbeH akueHaT Ha
reogetcke pagoBe 3a npojekte Y
Bogonpuepean. Pa3soj Bogonpvspeae
je Hepas3aBojuBO MoBe3aH 3a pasBojeM
npvepene w1 Opywtsa |y  LENWHW.
BopgonpoBpena ce He moxe passujaTy,
YKONWKO NpvBpeAa W CBe HeHe rpaHe
cTtarHupajy. Y nnaHupawy Tor pasBoja,

Mopa Ce  BOOAMTM  padyHa O
cneunguyHUM ycroeuma "
MOryRHOCTUMa Yy [JOMEHy BOZHUX

pecypca u notpeba Boge, kao M O
TEXHUYKUM U (PUHAHCUK|CKMM yCrioBMMa
peanu3sauuje BOZONPUBPEOHMX
nnaHoBa v npojekarta.

Mpunukom mspage Guno kor npojekra,
na camMMm TMM W MpojeKkTa Yy rpaHu
BofonpuBpeae, Yy UWbY W3rpagke
objekaTa unm objekaTa
WHMPacCTpyKType, Kao M 3a notpebe
u3page MMaHCKMX akaTa — MraHoBa
napuenauuje, wu3paga KatacTapcko
Tonorpadpcknx noprora je reogetcka
ycnyra koja je npBa y HU3y nocrioa u
ycnyra koje cy notpebHe npu m3pagm
npojekta. lNpe came mspage npojekTa,
OOHOCHO Npe faBara YpOaHWUCTUYKMX
ycrnosa ] Apyrmx  carnacHocTu,
HEOMNXOAHO je u3paguTu Tonorpadckm
nnaH npegMeTHOr noapyyja.

HapaBHo, cama npMmMeHa Tonorpadyckux
nognora jow je pgenukatHuja u
3axTeBHUWja kaja je HUxoBa NpMMeHa 3a
npojekte nocebHe HameHe, a camum
TUM W OCTanu reodeTckn pagoBu
3axteBajy Behm o6bum nocna, Behy
npeuusHoct, a camum TuMm u Behy
duHaHcujcky 3axTeBHOCT. [pojekTn Ha
xvgpoenektpann "bhepgan”, jesepy
JbykoBo y 6nusmHm WHhuje, kao wu
pagoBu Ha kantaxu Lonyp y 6nnsuHu
Crape nnaHuHe, jacHo he npwukasatu
pa3HOMMKOCT reofeTckux pagosa (mehy
Kojuma je u wu3paga Tonorpadpckmx
noanora 3a nocebHe HameHe) y oBa Tpu
pasnuuuTa npojekta y  obractu
BOZOMNpUBpPEE.
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2. THEORETICAL
FRAMEWORK

2.1 Hydrotechnical facilities

Geodetic works at hydrotechnical
facilities are the following:

e  Geodetic works in the phase of
making a research study;

e  Geodetic works in the phase of
making a preliminary design;

e  Geodetic works in the phase of
doing the main project;

e  Geodetic works in the phase of
staking out an object;

e Geodetic works related to the
observation of object response
during construction;

e Geodetic works on surveying
the new condition and;

e Geodetic works during
exploatation (use). [6]

All the geodetic works mentioned above
are common in the design and
construction of the hydroelectric dam. At
the same time, other hydrotechnical
facilities (river regulation, soil
reclamation, water supply, and
sewerage) generally require only the
first four types of these geodetic works.

The construction of hydrotechnical
facilities is tied to preceding detailed
staking out of each part of the object and
the course of construction to the
additional staking out and monitoring the
progress of construction. Accordingly,
every hydrotechnical project requires
making a geodetic project of staking out
and monitoring during construction. The
geodetic project must be completed in a
way that it can enable obtaining data in
all stages of construction, i.e., to be in
accordance with the construction
progress. A network of geodetic points is
used as a foundation for the
development of the geodetic project,
established in order to create the
preliminary and main project. [6]. In the
study phase for a hydrotechnical facility,

2. TEOPWJCKE OCHOBE

2.1 XuppoTexHU4Ku objekTn

"eoneTckun pagoBu Ko XMOPOTEXHUYKNX
objekaTa cy cnegehu:

e [eopgetckn paposu Yy hasm
uspage cryauje;

e [eopgeTckm pagosBu Yy dasu
u3page naejHor npojekTa;

e [eopgeTckm pagosBu Yy dasu
n3page rnaBHor NpojekTa;

e [eopgetckm pagoBu y @asu
uckon4yera objekTa;

e [eopeTcks pagoBu BesaHu y3
npaherwe noHawawa objekTa
3a BpeEMe n3rpagte;

e [eopetcku pagnoBu Ha
CHMMaky HOBOHACTaror cTama
n

e [eopeTckn pagoBuM  TOKOM
ekcnnoarauuje (ynotpebe). [6]

CBn HaBefeHn reofeTckM pagoBu
3aCTyNibeHN Cy MNpuU NpojeKToBaky U
rpagmwn 6paHe xvapoueHTpane, Aok cy
KOA OCTanux XMApOTeXHU4KMX objekaTa
(perynaumja peka, mMernuopauuja
3eMrbuLLITa, BOGOBOAU W KaHanuaauuja)
yrnaBHOM notpebHe camo npBe YeTmpwu
BpPCTE HaBeAEeHWX reoeTCkux Nocrosa.

WNarpagwa xugpoTexHudknx objekata
Be3aHa je y3 MNpeTxXo4HO [AeTarbHo
MCKomn4yere cBakor aena objekTa, a Tok
rpagke y3 pgopaTHa WcKonyewa U
KOHTpOny HanpegoBawa rpagke. Pagn
Tora je y3 CBakM XUOPOTEXHUYKU
npojekat noTpebHO HanpaButn U
reof4eTckn npojekaT MCcKondewa U
KOHTpOJe 3a BpeMe rpagme. MeogeTckm
npojekat mopa 6utn nspaheH Tako Aa
omoryhn paBawe nopataka y CBUM
asama rpagme, Tj. Aa 6yae ycknaheH
ca HanpegoBaweM rpagme. Kao ocHoBa
3a u3pagy reodeTckor  npojekTa,
KOpUCTW Ce Mpexa reofeTCKux Tavaka
noctaBrbeHa 3a notpebe wu3page
naejHor v rnaBHoOr npojekta. [6]Y dasn
n3page cTyavje 3a Ouno  koje
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the topographic surveying maps on the
1:25 000 scale are needed; however, the
topographic bases on the 1:50 000 scale
can also be used in certain conditions. In
addition, besides topographic maps, the
recommendation is to have photomaps
and orthophoto backgrounds. In the
absence of a topographic basis, it is
necessary to conduct a survey to make
a topographic base on the 1:25 000
scale. After the study, the production of
the preliminary design of a particular
hydrotechnical facility follows on. The
preliminary design creation requires
more geodetic works and more accurate
measurements than it was necessary
while doing the study. The scope of work
increases, mainly because a part of the
preliminary design is later used as the
main project. Moreover, the
development of the preliminary design
for all hydrotechnical structures makes it
necessary to provide topographic
surveying maps with an accurate
elevation of the terrain on the scales
from 1:25 000 to 1:10 000. It is also
essential to carry out the measurements
of longitudinal and transverse profiles for
all parts of a future object. When
designing projects for dams and
hydroelectric power stations, the areas
that will be affected by accumulation are
also surveyed. Thus, in addition to the
abovementioned works, it is required to
survey a zone outside that area so as to
create a preliminary design for the
relocation of the existing roads and other
facilities. Firstly, it is of vital importance
to make the most accurate and detailed
topographic surveying map possible,
from the 1:25 000, up to the 1:1000 scale
for particular facilities, to design the main
project of hydrotechnical facilities. The
preliminary design is taken to the field in
that phase, where it is altered and
reworked, if necessary. After selecting
the most favorable solution, the detailed
survey of longitudinal and transverse
profiles for each part of the hydrosystem
encompassed in the project, as well as
for the existing watercourses, continues.
When surveying the state of river flows

XMApoTexHnyke objekte, noTpebHe cy
Tonorpadcke nognore y pasmepu 1:25
000, anu y ogpeheHnm ycnosrnma mory
nocnyxutm u Tonorpadpcke noanore
paamepe 1:50 000. Takohe, VY3
Tonorpad)cke KapTe, Mpenopy4seuso je
mMmatn un ¢oTto-kapte unm optodoTo
noagnore. Y HegocTatky TonorpadpCkmx
nognora notpebHo je  obaButu
CHUMaH€e y CBpXY n3paae Tonorpadcke
nognore pasmepe 1:25 000. HakoH
cTyavje, npuctyna ce v3pagu maejHor

npojekta 3a oprosapajyhu
XNOPOTEXHUYKM oGjekar. M3paga
naejHor npojekta 3axTeBa  Bulle

reodeTckux pagoBa UM MpeumsHuja
MepeHa, Hero wTo je To 6uno notpebHo
npu uspagn ctyamje. Oncer nocna je
nosehaH, NpBeHCTBEHO 300r Tora LUTO
ce [Jeo wuaejHoOr npojekta KacHuje
KOpPWUCTW Kao rnaBHM npojekaT. 3a
u3pagy waejHor mnpojekta Ko CBMX
XnapoTexHuykux rpafesuHa, Takohe je
HeonxodHO ocurypatn Tonorpadcke
nognore ca  TayHUM  BUCWMHCKUM
npuvka3om TepeHa y pasmepu 1:25 000
o 1:10 000. Takohe je noTpebHO
06aBUTM  Mepewa  Y3AYKHUX  W”
nornpeyHnMx npoduna 3a cee Aerose
oynyher objekTta. Npu n3pagu npojekata
6paHa n xvapoueHTpana, CHUMajy ce un
nogpydja koja he 6uTM 3axBaheHa
akymynaumjom. Tako je, ocum rope
HaBedeHnx pagoBa, NOTPeBbHO CHUMUTK
M 30HY U3BaH TOr MOApYyYyja Kako Ou ce
n3paguno MAejHN npojekaT namellTaka
noctojehux nytreea u Apyrmx objekara.
3a nspagy rnasHor npojekta
XMOPOTEXHNYKNX ObjekaTa HyXHO je Ha
NPBOM MECTY HanpaBWUTU LUTO TavHWjy 1
aetarbHujy Tonorpadycky nognory |y
pa3smepu og 1:25 000, na cee go 1:1000
3a nojeguHe objekte. Y TOj hasm ce
naejHn npojekat NpeHocn Ha TepeH, na
ce no notpebu Kopwuryje n npenpassba.
HakoH onabupa HajnoBoSbHUjer
pellewa HacTaBrba ce C K3BONeHeM
AeTarbHOr  CHUMaka  y3OyXHUX W
nornpeyHmx npodmna 3a CBakM [Aeo
xvapocuctemMa koM je  npensuheH
npojektom, a n 3a noctojehe BoAeHe
TokoBe. [lpn cHumawy cuTyauuje
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for the design of the riverbed regulation
project, it is necessary to survey not only
the current riverbed but also all
tributaries and old river flows to choose
the optimal direction of the future flow. In
the matter of geodetic works related to
particular subject areas, it is necessary
to pay meticulous attention to the
accuracy of elevation maps and set a
sufficient number of fixed points
(benchmarks) near the future
hydropower facilities needed for the
construction phase. [6]

2.2. Geodetic surveying maps and
their purpose

When it comes to geodetic surveying
maps, we should bear in mind the fact
that the territory of the Republic of
Serbia was measured to a great extent
with high-quality methods and that
cadastres in our country have a large
number of excellent surveying maps.
There are plans made on the 1:500,
1:1000, 1:2500, and 1:5000 scales, and
they can serve as a sound basis for the
preparation of general, preliminary
designs, and studies for expropriation.
These maps can be cadastral,
topographic, and cadastral-topographic.
[3] Figure 1 shows an extract from Digital
Cadastral Database (DCDB), displaying
its elements. So one can clearly see the
boundaries and plot  numbers,
infrastructure, objects, and so on, with
topographic signs employed from the
digital topographic map symbols.

peyHux TOKOBa 3a u3pagy npojekra
perynauumje peyHor kopuTa, notTpebHo je
CHMMUTK, He camo nocTojehe peyHo
KopuTto, Beh 1 CBe NPUTOKe peke 1 cTape
peyHe TOkOoBe pga 6Owm ce wusabpao
ontumanaH npaesay, 6yayher Toka. Koa
npegmMeTHUX reofeTcKmx pagoBa
noTpebHO je Benuky naxkby nocseTuTU
TAYHOCTM  BUCWUHCKOT  Mpukasa M
nocTtaBuT [oBOSfbaH ©Opoj CcTanHux
Tavaka (penepa) y 6nuavHn Gyayhnx
xvgpoobjekata  HyxHMX 3a  asy
rpagme. [6]

2.2. TeopeTcke noanore M HwUXOBa
HamMeHa

Kapa je pey o reogeTckum noanorama,
Tpeba mmaTn y Buay uYnkmeHuuly ga je
Teputopuja Penybnuke Cpbuje vy
3HaTHOM feny npemepeHa Beoma
KBanMTeTHUM MeTodama v ga Kkatactpu
Yy Haloj 3emMrbu pacrnonaxy Benukum
Opojem kBanuTeTHMX nognora. MocToje
nnaHosu paheHn y pasmepama 1:500,
1:1000, 1:2500 wu 1:5000, n wmory
nocnyxumtm kao pgobpa ocHoBa 3a
n3pagy reHeparnHux, UaejHux npojekaTa
n enabopara 3a ekcrnponpujauujy. Oe
nognore Mmory 6uTtn katacTapcke,
Tonorpadcke M katactapcko - —
Tonorpadcke. [3] Ha cnuum 1 npukasaH
je ucevak n3 gurmtTanHor katactapckor
nnaxa (OKIT), Ha kome ce mory BugeTm
€eremMeHTN Koju Ce MNojaBrbyjy Ha HeMmy.
[Hakne, jacHo ce mory BuaeTu rpaHuue u
OpojeBn napuena, WHMPACTPYKTypa,
objekTn uTA., ca HaHeceHUM
TonorpadCKMM 3HauMma us guruTanHor
Tonorpad)cKor Krbyya
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Cnuka 1: [leo gurnTanHor katactapckor nnaHa
Figure 1: An extract from a digital cadastral map

However, the information about the relief
on the surveying map is crucial for the
design of new facilities. Therefore, a
cadastral map and the topographic
surveying map overlap, and in that way,
all the relevant information necessary for
the design and realization of any object
is obtained. This overlapping (Figure 2)
is done via software in the digital form
and via the coordinates of mini-networks
in the analog form, which both cadastral
maps and topographic surveying maps
have.

MehyTvm, 3a npojekToBawe HOBMX
objekaTa BpPNoO je BaxHO gfa Ha
reofeTCKoj noanosu nocroju "
nHdopMauuja o perbedy. 36or Tora ce
KkaTacTapckn nnaH wu Tonorpadcka
nognora npeknanajy v Ha Taj HauuH
nobwvjajy ce cBe peneBaHTHe
nHopmMauuje notpebHe 3a
npojektoBawe U peanusauujy 6uno
kaksor objekta. OBO npeknanawe
(cnvka 2) ce y pgurutanHoMm obnuky
M3BOAM NpPOrpamcku, a y aHanorHom
nMpeko  KoopauHata  AeuumeTapcke

MpeXe Kojy UMajy 1 kaTacTapcku nnaH u
Tonorpadcka noarora.

auwze d

SHI 2 SIRUG ¢

(B y,
v 6o A\

Cnuka 2: MpeknonrbeH KaTacTapcky NnaH 1 Tonorpadcka noanora
Figure 2: The overlay of a cadastral map and topographic surveying map

The digital topographic surveying map
that shows the elevation of the terrain
represented by contour lines as well as

[OurmtanHa Tonorpadpcka nogniora Ha
KOjOj ce BuMOM BUCUHCKa npeactaBa
TepeHa npukasaHa I'IOMOhy M30XuUncu,
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supporting facilities and infrastructure
are defined by particular topographic
symbols shown in Figure 3. The
cadastral map is not shown on this
surveying map, and the cadastral-
topographic surveying map can be
obtained by simply overlapping that map
over the cadastral plan if that part of the
territory exists in cadastral records.

Kao " npatehu o6jektn "
WHMPAaCTPyKTypa, NpPeacTaBrbeHn ca
oprosapajyhum Tonorpagckum
3Haumuma, npukasaHa je Ha crivum 3. Ha
OBOj noasnosun Huje npukasaH
KaTactapcku MnaH, a KaTacTapcko —
Tonorpadcka noanora ce Moxe JobuTtn
HEHUM jeQHOCTaBHUM MpeknanawemM
NpeKo KaTacTapcKor nnaHa, YKOnmKo OH
nocToju 3a Taj A4eo TepuTopuje.

) 'Chmxa 3: eo Tonorpadhckor nnaHa [3]
Figure 3: A part of topographic map [3]

A sketch, which the lead surveyor draws
in the field, is used as an aid to drawing
the forms of a structure. After drawing
the objects, topographic symbols are
added to determine their character and
meaning more closely. The design is
further developed on a computer, and
the surveying map is printed on paper on
the specified scale. Figure 4 shows a
scanned cadastral-topographic
surveying map.

The next geodetic surveying map is
called the orthophoto plan. In order to
obtain an orthophoto plan, it is
necessary to survey the terrain through
stereophotogrammetry (aerial
photogrammetric method with two
overlapping images) or with one image if
a digital terrain model is available.
Digital  orthophoto plan is a
georeferenced digital image of the part
of Earth’s surface (Figure 5) with
particular dimensions that has the
characteristics of orthogonal projection,
obtained by orthorectification of digital

3a upTtawe dopmu objekaTa kao nomoh
CMyXM CKuUa, KOjy Ha TepeHy upTa
CTPYYHbakK KOju BOAM CHMMane. HakoH
ucuptaBaka objekata gopajy um ce
TonorpadckM 3HauM ga um  Gnmxe
ogopefe  Kapaktep M 3HaYeHe.
lMpojekToBatbe ce parbe M3BOAM Ha
KoMnjyTepy, a nogsiora ce wraMmna v Ha
nanupy y 3agartoj pasmepu. Ha cnvuum 4
npuKasaHa je CKeHnpaHa KaTtacTapcko —
Tonorpadcka nogriora

Cnepeha reogetcka nogfiora ce 30Be
optopoto nnmaH. 3a  pgobujame
OpTOOTO MNnaHa NoTpebHo je CHUMUTK
TepeH nyTeM cTepeodoTorpameTpuje
(aepodhoTorpameTpujcka MeToda ca
npeknonvMa ABa CHUMKa) unv nomohy
jedAHor CHUMKa ako ce pacnonaxe
aUrnTanHum MOZEenom TepeHa.
OuruTtanHu optodoTo nnaH je
reopedepeHuMpaHa gurutanHa crivka
pgena noepwn 3emrbe (Cnuka b5)

ogpeheHux  guMmeH3nja koja MMma
KapakTepucTuke opToroHasnHe
npojekuuje, nobvjeHa NoCTYMNKOM
opTopekTudmKaumje aurntanHux
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aerial photogrammetric images, digital
satellite images, or images captured by
other methods of remote sensing. [3]

Ko £TMANO -BOPAXOB0 ~2,BUPTAZAP —1

aepocoTorpaMeTpujcKnx CHUMaKka,
OUMMTanHUX caTenUTCKUX CHUMaKa Unu
CHMMaka gobujeHnx octanum metogama
harbuHcke getekuuje. [3]

mapnanag et Aevana 610 44

Cnuka 4: Katactapcko — Tonorpadpckn nnaH pasmepe 1:2500
Figure 4: A cadastral — topographic map on the 1:2500 scale

A digital orthophoto is a product whose
application  enables the adequate
implementation of many developmental
projects at the national, regional, and local
level in the field of planning and
construction, agriculture, environmental
protection, crisis management, for
defense purposes, and so on. It is the
foundation for any type of work for which
the up-to-date data about the area are of
the utmost importance. [3] Its usage is
recommended when making general and
preliminary designs done at the beginning
of a project, while it is not often used when
making main and detailed projects since
photography, as a surveying map, is not a
common medium for design. Furthermore,
despite all its advantages, photography
does not provide enough clarity for
drawing new objects in many respects.

JvrmtanHn optodoTO je Npon3BOA YMjoM

npumeHom je omoryheHa apeksaTHa
UMNAeMeHTaumja  MHOMMX  pPasBOjHMX
npojekaTa Ha HaUMOHanHom,
permoHanHoOM W OKarnHOM HUBOY Yy
obnacty nnaHupawka W M3rpagmwe,
noreonpuBepese, 3aWTUTE  XKMBOTHE
cpedvHe, ynpaBibaka Yy  KPUSHUM

cuTyaumjama, 3a notpebe oabpaHe uta., n
npeactaBrba OCHOB 3a CBaky BpCTY
nocroBa 3a Koje Cy axypHu nogauu o
NpoCcTOpy Of W3y3eTHe BaXHOCTU. [3]
Mpenopy4buBO ra je KOPUCTUTM KoL
u3page reHepanHux U uaejHMX npojekata
KOju ce paje Ha No4eTKy u3pazje npojekTa,
OOK HUWje y 4ecToj ynotpebu npu m3pagu
rmaBHMX W [JeTarbHUX npojekata 36or
YnkseHuue aa dortorpachuja, Kao noanora,
Huje yobuyajeH meauj 3a MpojekToBan-e.
Mopen Tora, ¢otorpadumja nopea CBUX
CBOjUX MPEAHOCTU Y MHOro 4Yemy He
OoCTaB/ba [JOBOSbHO NpernegHocTn 3a
yLupTaBahe HOBUX ObjekaTa.
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Cnvka 5: urupanHn optodoTo nnaH

Figure 5: A digital orthophoto plan

2.3. Conemporary methods of
making 3D topographic surveying
maps as the foundation for urban
planning and design

Urban plans, i.e., the general plan of the
city, landscape, infrastructure networks,
regulation plan, urban project, and the
plan of land subdivision, are produced to
accommodate the needs of the
elaboration of spatial plans. With
regards to that, it is necessary to have a
current national real estate register,
terrain configuration, underground lines,
and installations, which requires the
development of accurate and up-to-date
topographic surveying maps. [2]

Topographic surveying maps for special
purposes are based on spatial
positioning and mapping of natural and
artificial structures on the Earth’s
surface. Depending on the required level
of detailness and the purpose of a
topographic surveying map, the choice
of an appropriate method of data
collection is made. When it comes to
surveying smaller areas, the efficient
data collection instruments are total
robotic stations equipped with additional
hardware options and application
programs, which makes it possible to
automatically survey characteristic
points in the grid, which is, in fact, a

2.3 CaBpemeHe MeToae u3page
3D Tonorpadpckux nognora Kao
OCHOBa yp6aHMUCTUYKOr niaHupawa
M NpojeKkToBamba

3a notpebe paspage MPOCTOPHMUX
nnaHoBa, u3pahyjy ce ypbaHUCTUYKM
NNaHoBW, Tj. reHepanHu nnaH rpazga,
npegena, Mpexe WHQPaCTPyKType,
perynauMoHn nnaH,  ypGaHUCTUYKM
npojekaT u nnaH napuenauuje. Y cknagy
ca TUM, HEOMNXoOHO je MocTojare
aKTyenHe [OpXxaBHe eBuaeHuunje o
HEenoKpeTHoCcTMMa, KOHUrypawmju
TepeHa, MoOA3EMHUM  BoJoBUMA WU
WHCTanauvjama, LWTO 3axTeBa u3pagy
TAYHUX U aXypHMX TOmnorpadpCKmx
nognora. [2]

Tonorpadcke noasnore nocebHe
HameHe 3acHMBajy Ce Ha MPOCTOPHOM
No3NLNOHNPary " KapTupawy

NPYPOOHUX W BELUTAYKMX CTPYKTypa Ha
3eMrbMHOj noBpLUK. Y 3aBUCHOCTU 0Of,
3axTeBaHOr HMBOA [OeTarbHOCTM W
HameHe Tonorpadcke noanore, BPLUX

ce wun wun3bop ageksaTHe MeTode
npukynybawa nogaTtaka. EdwmkacHu
WHCTPYMEHTU 3a NpUKynrbare
nogartaka, kaga Cy y nutamwy Make
noBpLUMHE CHMMaha, jecy

po6oTr30BaHe ToTarnHe CTaHULE Koje Ccy
onpeMrbeHe [04aTHUM  XapABEepPCKUM
onuujama " annuKaTMBHUM
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precursor to today’s prevalent laser
scanning technology. However, for the
collection of data regarding larger areas,
there is a special application of the GPS
method of continuous kinematic survey.
The mobile receiver is mounted on a
suitable stand on a moving vehicle and
is set to perform observations at regular
intervals. By continuously recording data
on a moving vehicle, a large number of
points can be surveyed for the
representation of terrain elevation so
that a 3D terrain model is formed very
precisely, which enables generating
additional spatial information,
longitudinal and transverse profiles,
slopes, catchment areas, depending on
the requirements of the design. Figure 6
depicts a digital terrain model for the
area of Smederevska Palanka. The
digital terrain model is a standard digital
format used for the representation of
terrain elevation, which consists of an
array of points at the same distance to
each other in the form of a matrix or
points at the vertices of irregular
triangles. The accuracy of DMT in
surface representation depends on the
distance between the points of the
matrix. It is evident that the smaller the
distance between the points, the better
the DMT will represent the given
surface, and the more details of the relief
will be shown. The DMT is an excellent
foundation for all types of 3D displays.
[2] Its significant advantage is enabling
3D visualization of all 2D surveying
maps, geostatic calculations and
detailed analyses, and complex spatial
modeling. Therefore, we can derive
information such as the height, aspect,
and slope of the terrain from the DMT.

nporpamuma, Tako pga je Moryhe
N3BPLUNTU ayTomMaTcKo CHUMaH€e
KapakTepUCTUYHMX Tayaka y rpugy, wro
y CTBapu npeacTaBrba npetedvy AaHac
BEOMa  3aCTyMibeHOj  TexHomnoruju
nacepckor CKEHUpama. 3a
NpUKynrbakbe MNPOCTOPHUX MoJaTtaka
Kaga cy Behe noBpLVHE Yy nuTamwy,
nocebHy npumeHy uma [TIC meTopa
KOHTUHYanHor KnHemaTuykor npemepa.
[MokpeTHM NpujeMHUK ce MOHTMpa Ha
ogroeapajyhe nocrtorbe Ha BO3WMO Yy
MOKPeTy W ModelleH je Aa W3Boau
onaxawa Yy MpaBUIIHAM BPEMEHCKUM
uHTepBanuma. KpeTtawem Bo3una u
KOHTUHYMpaHOM perucTpauujom
nogaTaka MOXe Ce CHUMWUTU BErUKU
Opoj Tayaka 3a BMWCWMHCKY nNpeacTaBy
TepeHa, Tako fa ce Beoma MnpeLmsHo
dopmupa 3D mogen TepeHa Ha OCHOBY
yera je Moryhe reHepucaTv poaaTtHe
NpoCTOpHEe WHopMaLuje, nogyxHe u
nonpeyHe npodune, Harnbe, NOBPLUMHY
CNVMBOBa, HapaBHO Yy 3aBWCHOCTW Of
3axTeBaHux notpeba npojekToBana. Ha
cnvum 6 je npykasaH gurmtanHn mogen
TepeHa 3a nogpyyje CwmegepeBcke
Manaxke. OurutanHn mopen TepeHa je
cTaHgapaHvu aurutanHm  cdopmaTt  3a
penpeseHTOBakEe BUCWMHCKE NMpeacTaBe
TEepeHa Koju ce cacToju of Tadaka Yy
dopmu maTpuue Ha MehycobHo nctom
pacTojawy WNM Tavaka y TeMeHuMma
HenpaBunHUX Tpoyrnosa. [peunsHocT
OMT-a y penpe3eHTOBaky MOBPLUU
3aBNCU Of pacTojakba U3MeRy Tadaka
MaTpuue. JacHo je Aa WTO je Mawe
pacTojawe namehy Tayaka, To he OMT
6orbe penpe3eHTOBaTU 3a4aTy NOBPLL U
6uhe npukasaHo Buwe AeTarba
perbeda. OMT npeacraBrba
n3BaHpegHy OcHoBy 3a cBe BpcTe 3D
npukasa. [2] HoeroBa  3HauvajHa
npegHoct je wto omoryhasa 3D
Busyenusaumjy cBux 2D nopgrnora,
uspagy reo — CTaTU4KMX npopadyHa u
JeTarbHNX aHanu3a W KOMMIEKCHOr
npocTopHor mopenvpawa. [akne, w3
OMT-a ce ANPEKTHO nobwvjajy
WHOpMaLumje Kao LWTO Cy: BWUCUHA,
acnekT n Harmb TepeHa.
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@
Cnvka 6:(a) AMT ca nyswadmma KOHTUHYarnHor KMHeMaTU4Kor npemepa 3a noapysje
Cwmepepescke lManaHke,(b) HauynMH MOHTMpPara NpujeMHUKa Ha BO3WMO Y NOKpPeTy
Figure 6: (a) The DMT with the paths of continuous kinematic surveying of the area of
Smederevska Palanka, (b) how to mount a receiver on a moving vehicle

Airborne laser scanning of terrain
(“LIDAR”) (Figure 7) is one of the most
modern technologies nowadays used in
surveying and making topographic plans
and maps for various purposes. At a
flight speed of about 250 km/h and an
altitude of about 1000 meters with the
standard sensor characteristics, data
are collected on the position of points on
the ground with a density of up to 100
points per m?. The usual relative
accuracy of the model with the included
error is within the range of 5-7 cm.

(b)

Jlacepcko ckeHupawe TepeHa U3
Basgyxa ("LIDAR") (cnuka 7)
npeactaB/ba  gaHac  jegHy  of
HajMogepHUjuX TexHorornja koja ce
KOpUCTM y npemepy W  u3pagu
Tonorpad)Ckux nnaHoBa W KapaTta 3a
pasnuuute HameHe. lMpu 6p3nHn neta
o, oko 250 km/h n BucunHmn op oko 1000
M ca CTaHOapAHUM KapakTepucTikama
CeH3opa, MpuKynibajy ce nogauum o
nmonoxajy Tavaka Ha 3emribu ca
ryctuHom u go 100 Tavaka no m2.
YobuuajeHa penatvBHa TayHoCT

Mogerna ca ypayyHaTOM TpPEeLUKOM
n3Hocu 5-7 cm.

¥ Y 7§ B

Cnuka 7: MprHUMN nacepckor ckeHvparba 13 Basgyxa [2]

Figure 7: The principle of airborne laser scanning [2]
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Contemporary technological
approaches to collecting and processing
spatial data enable the 3D display of
spatial forms (the terrain and objects) in
“full-color” mode. Practically all newer
geoinformation systems have an
integrated module for 3D visualization,
which enables 3D positioning of the
object in the coordinate system. Many of
them have some additional benefits,
such as extracting the height of
buildings, simulating a flight over a
digital terrain model, etc. Builders,
spatial planners, urban planners, and
communal services will be able to
observe cities in 3D and effectively
present the shape of buildings, the
structure of settlements, bridges, roads,
and other infrastructure facilities to the
general public. Engineers of various
professions related to spatial planning
will consider this 3D analysis extremely
useful for transport and
telecommunications planning,
environmental protection, and the like.

3. RESULTS AND DISCUSSION

3.1 The spatial plan of the special —
purpose areas

The spatial plan for the special-purpose
area is issued for an area determined by
the Spatial Plan of the Republic of
Serbia, i.e., by the Regional Spatial
Plan, or, to put it the other way, the
competent authority accountable for
designing the plan determines whether
that area needs planning for its
arrangement with that kind of plan [7]
The spatial plan of the special-purpose
area is issued for areas that require a
special regime of  organization,
arrangement, use, and protection of
space, projects of interest for the
Republic of Serbia (or any country in
whose territory the project is realized) or
for areas determined by the Spatial Plan
of the Republic of Serbia (or any country

CaBpeMeH/n  TEeXHOMOLIKN  NPUCTYNn
npukynrbaka u obpage nPOCTOPHMX
nogataka omoryhasajy 3D npukas
npocTopHMx  cdopmn  (TepeHa U
oGjekata) y "full — color" pexumy.
lMpakTmyHO cBM  HOBUjU Teo  —
nHodopmaLmnoHn cuctemu nmajy
WHTEerpucaH Moayn 3a 3D
BM3yenusauujy koja omoryhasa u 3D
No3uLMOHMpaHe objekTa y
KoopamHaTHOM cuctemy. MHoru og Hux
nocenyjy u Heke goaaTHeE MOrof4HOCTH,
Kao wWTO cy MoryhHOCT u3Bnaverwa
BMCUWHe 3rpaja, cMMynauuja neta usHag,
avruTanHor MoJerna TepeHa  uTa.
[paheBnHUKM, NPOCTOPHW  MnaHepw,
ypbaHucTu, komyHanHe cnyxbe buhe y
mMoryhHOCTM da nocmaTpajy rpagose y
3D dopmm u pa obnuk 3rpaga,
CTPYKTYpYy Hacerba, MOCTOBE, NMyTeBe 1
apyre objekte UWHpacTpykType Ha
edekTaH HauMH npegcrase  LWKPO]
jaBHOCTW. WHXewepn pasHux CTpyka
noBe3aHuX ca MnaHWpakem npocTopa
he oBakey 3D aHanusy cmartpatu
N3y3eTHO KOPWCHOM 3a nnaHupakwe
TpaHcnopta M TenekomyHukauuja,
3alWTUTY XKMBOTHE cCpeavHe u Tome
CMUYHO.

3. PE3YJNITATU N OAUCKYCUJA

3.1 MpocTopHM nnaH noppyyja
noce6He HameHe

MpoctopHn nnaH nogpydja nocebHe
HaMeHe OOHOCU ce 3a noapydje Koje je
onpeheHo MpocTopHUM nnaHoMm
Penybnuke, OAHOCHO perroHanHum
NPOCTOPHMM  MIi@aHOM, OOHOCHO  3a
nogpyyje 3a Koje opraH Kkoju je
HaznexaH 3a JOHOLLEHE NinaHa yTBpau
Ja noctoju notpeba nnaHvpawa
HeroBor ypefewa TOM BPCTOM MriaHa.
[7] MpocTopHM NnaH noapydyja nocebHe
HameHe [JOHOCUM ce 3a nogpydja koja
3axTeBajy nocebaH pexnm
opraHu3auuje, ypehewa, kopuwhera n
3alUTUTE NpOCTOpa, NPojeKTe of 3Havaja
3a Peny6nuky Cpbujy (unu 6uno kojy
Op>XaBy Ha 4mnjoj TepuTopUju Ce npojekat
ussogu) unu 3a nogpydja ogpeheHa
[MpocTopHUM nyaHom Penybnuke
Cpbuije (nnv 6uno kojy opXxaBy Ha unjoj
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in whose territory the project is carried
out), or another spatial plan, especially

for:

Areas with natural, cultural-
historical, and environmental
values;

Areas where it is possible to
exploit mineral resources;

Areas where tourism potentials
can be used;

Areas with the possibility of using
hydroelectric potential;

The realization of projects for
which the government decides to
be of importance for the Republic
of Serbia;

The construction of a facility for
which the construction permit is
issued by the ministry in charge
of construction works and the
competent authority of the
autonomous province.

The spatial plan of the special-purpose
area (Figure 8) contains particularly:

Starting points for developing a
plan;

The assessment of the current
situation;
Special
construction  site
boundaries of the area;
The parts of the territory for which
the creation of an urban plan is
intended;

Objectives, principles, and
operational goals of the spatial

marking of the
with  the

development of the spatial-
purpose areas;

The concept of the spatial
development of the special-

purpose areas;
The concept and proposal of
protection, arrangement, and
development of nature and natural
systems;

TepuTopuju ce npojekaT M3Boau), Mnn

apyrmv

NPOCTOPHMM  NNaHoM, a

Hapo4uTO 3a:

Moppyyje ca NPUPOAHNM,
KyNTYpPHO-UCTOPUjCKUM unm
ambujeHTanHUm BpegHOCTUMa;

Moppyyje ca moryhHowhy
ekcnnoartaumje MWUHepanHmnx
CMPOBUHa;

Moppyyje ca moryhHowhy
kopuwwhera TYPUCTUYKNX
noteHuujana;

Moapyyje ca moryhHowhy

kopuwhera xugponoTeHuujana;
3a peanusauujy npojekTa 3a Koje
Bnapga ytBpamn oa cy npojektn o
3Hayvaja 3a Penybnuky Cpouijy;
3a wu3rpagwy objekta 3a koje
rpaneBMHCKY [03BOMy wu3gaje
MUWHWUCTAPCTBO  HaAfexHo 3a
nocnose rpaheBuHapcTBa MU
HafnexHu opraH ayTOHOMHe
nokpajuHe.

MpocTopHn nnaH nogpyyja nocebHe
HameHe (cnuka 8), cagpXXu Hapo4muTo:

MonasHe ocHoBe 3a
nnawxa;

OueHy nocrojeher cTama;
Moce6Ho obenexasame
rpaheBuHckor nogpydja ca
rpaHvuama nogpyvja;

[enose TepuTopuje 3a Koje je

napagy

npepguheHa n3papa
ypbaHncTnykor nnaHa;

Lureese, npuHUmne "
onepaTMBHE LIbeBE NPOCTOPHON
pasBsoja nogpydja noce6He
HameHe;

KoHuenuujy npocTtopHor pasBsoja
noppydja nocebHe HameHe;
KoHuenuujy wu nponosuumjy
3awTute, ypehewa U passoja
npvpoae 1 NPUPOSHMUX CUCTEME;
KoHuenuujy wu nponosuunje vy
ogHocy Ha eBeHTyarnHe
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The concept and proposal in
relation to potential demographic
and social issues;

The spatial development of the
special-purpose  function, the
distribution of activities, and land
use;

The spatial development of traffic,
infrastructure systems and
connection to other networks;
The rules of arrangement and
construction and other regulatory
elements for joined parts of a
territory for which the preparation
of an urban plan is not intended;

agemorpacdhcko  —  couwmjanHe
npobnewme;
lMpocTopHM pasBoj  yHKUMje
nocebHe HameHe, AMCTpUBYUMjy
aKTMBHOCTU n ynotpeby
3eMIbULLITE;

MpoctopHn pa3Boj caobpahaja,
WHPACTPYKTYPHUX cuctema W
nosesvBare ca Apyrum
Mpexama;

MpaBuna ypehewa u rpahewa un
Apyre enemeHTe perynauvje 3a
aenoee Teputopuje y obyxeaTy 3a
Koje Huje npeaBuheHa u3paga
ypbaHucTnykor nnaHa;

Cnwika 8: MNMpocTopHu nnaH nogpyyja nocebHe HameHe BnacuHa
Figure 8: The spatial plan of the special — purpose area Vlasina

The measures for the protection,
arrangement, and improvement of
natural and cultural assets;

The measures for environmental
protection;

The measures and instruments for
realization of the spatial plan of
the special-purpose area and
priority planning solutions, and

Mepe 3awTnte, ypehewa n
yHanpehera NPUPOOHUX U
KynTypHUX Aobapa;

Mepe 3awTuTe XNBOTHE
cpeavHe;

Mepe u#  uvHCTpymMeHTM  3a

oCTBapuBawe MPOCTOPHOr NnaHa
nogpydja nocebHe HameHe 1
NPUOPUTETHUX NIAHCKUX peELLeHa
n
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e The measures for the
implementation of the special-
purpose spatial plan.

3.2 The expropriation of land and
buildings in the municipality of
Kladovo for the needs of HPS
“Djerdap”

When constructing large facilities such
as hydroelectric power stations, which is
done in non-urbanized areas by the
book, in the proposal, and then in the
decision of determining the public
interest, it must be precisely selected
which real properties should be directly
expropriated for the needs of the facility
(for its construction, inundation, and so
on), and which will be needed for the
roads, electrical substations,
waterworks, and other infrastructure
facilities.

Since the construction of such large
facilities is usually related to the
relocation of a smaller or larger number
of households living there, and often
entire villages, it must be decided in the
process of determining the public
interest exactly which real properties,
especially which plots must be
expropriated and for which use, so that
something is not omitted, that is, so that
expropriation rationally applies only to
the necessary areas. In case some
areas are left unutilized or are not used
for their intended purposes after the
construction, the owner of the
expropriated real estate would have the
right to make a request for claiming back
their property. [1] The complexity of the
situation has to be considered in
situations when the construction of the
facility implies the relocation of entire
settlements to a different location. In
those cases, it is hecessary to provide a
site for the construction of a new
settlement. Since these are areas
without suitable property land, the
general interest for land expropriation,
on which a new settlement will be built,
must be determined particularly. As a

e Mepe 3a crnposohere
NpocTopHOr  nnaHa  nocebHe
HaMeHe.

3.2. Ekcnponpujaumja 3emrbuwita u
objekata y onwTtuHM KnagoBo 3a
notpe6e XE "heppan”

Koa w3rpagkwe Benuknx objekarta, kao
WTO Cy XuAapoerekrpaHe, a TO je Mo
npasuny Ha noapydjy Kkoja Hucy
ypbaHu3oBaHa, y npeanory, a 3atmMm u
pewewy O  yTBphuBawy  jaBHOr
WHTepeca, Mopa ce Ta4yHO OonpeaenuTu
Koje HernoKpeTHOCTU ce umajy
ekcnponpucaTM AWpekTHO 3a noTtpebe
oGjekta (3a  wu3rpagwy  objekTa,
notanawe W CruM4yHo), a koje he 6utn
notpebHe 3a nyTese, TpadocTaHuue,
BOAOBO/ 7 apyre objekte
NHMPacTPyKType.

MowTo je wusrpagwa TakBMX BEINUKMX
objekata, no npaBuny, Be3aHa 3a
penokauujy mawer unu Beher 6poja
AomahuHCTBA Koja Ty XWuBe, Na 4YecTo U
ynTaBMx cena, TO Ce Yy MOCTYNKy
yTBphMBara jaBHOr WHTepeca Mopa
Ta4yHO YTBPAUTM KOje HEMNOKPETHOCTH,
nocebHo koje napuene ce Mopajy
ekcnponpucaTti 1 3a kojy ynotpeby, aa
He OU HeLwTo BUNo UcNyLWTEHO, OOHOCHO
aa on ce ekcnponpujaumjom
paunoHanHo 3axeaTune camo
noBpLlUMHE Koje Ccy HeonxogHe. Y
cry4ajy Aa, nocne 3aBpLUeHe usrpagme,
Heke noBpLUVHE oCTaHy
HeunckopuwheHe, nnu ce nckopucTe 3a
CBpXe 3a KOje HUCY HaMeHEeHe, BITaCcHUK
€KCMponNpMCaHnx HeMoKpeTHoCcTn 6un
nmao npaso aa 3axTeBa
neekcnponpujaumjy. [1] MNotpebHo je
carnegaTty CroXeHoCT cuTyauumje kaga
je wna3rpagwa objekTa BesaHa 3a
npecerbewe YATaBoOr Hacerba Ha apyry
nokauujy. Koa oBakBux crny4ajeBa
notpebHo je 06e3benmTn nokauujy 3a
n3rpaghy HOBOr Hacerba. Kako ce pagm
O MecTMMa rAe Hema MNoOrogHor
3eMrbuWTa Yy OPYLWTBEHO] CBOjUHW,
Mopa ce nocebHO yTBpPAWTM OMNWTK
UHTEpec 3a ekcnponpujauujy
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result, legal problems arise because the
land expropriation of one citizen cannot
be done so as to give that land to
another citizen for the construction of a
building because their building was
destroyed or inundated, and the like.
The only correct and legal way is the
expropriation of the complex conditioned
by the previous adoption of a detailed
urban plan for the new location.

Before preparing technical
documentation for the facility
construction, the preliminary works are
performed, depending on the type and
characteristics of the facility. These
works include obtaining data that
analyze and elaborate geological,
geotechnical, geodetic, hydrological,
meteorological, urban, technical,
technological, economic, energy,
seismic, water management and traffic
conditions, fire and environmental
protection conditions, as well the other
ones that affect the construction and the
use of a particular facility. [1]

The general plan determines the long-
term projection of the development and
spatial planning of the settlement. That
plan primarily regulates and determines
construction areas, the purposes of
areas that are mostly planned in the
construction area, directions, corridors
and capacities for traffic, energy, water
management, communal and other
infrastructures, zones or units for which
urban plans will be prepared or zones or
units for which the master plan contains
the same building rules (Article 36 of the
Law on Planning and Construction). In
order to relocate settlements or expand
existing settlements with the view to
relocate households that are “inundated”
due to the increase of the Danube water
levels, general and urban plans with
elements of a detailed urban plan, i.e.,
detailed urban plans were made. The
implementation of the plans began
immediately after the decisions on their
adoption were made. The constituent
parts of urban plans are the rules of
arrangement, construction rules, and the

3emrbuwITa, Ha KoMe he ce usrpaguTn
HOBO Hacerbe. [lpy ToMe ce jaBrbajy
npasHU npobnemu, jep ce
ekcnponpujaumja 3emrbuwTa  jegHor
rpahaHvHa He MOXe BpLWWTU Yy LWUiby
AaBaka TOI  3emribvliTa  ApYrom
rpahaHuwHy pagu wusrpagwe 3rpage
nowTo My je 3rpaga nopylleHa unu
noTonrbeHa, W CAWYHO.  JeauHu
npaeunaH W 3aKOHWUT nNyT jecte
ekcrpornpvjaumja Komnnekca koja je
YyCMNOBfbE€Ha MPETXOAHUM [OOHOLLEHEM
AeTtarbHor ypbaHucTMYKor nnaHa 3a
HOBY fokauujy.

lMpe noyeTka wu3page  TexHUYKe
OOKyMeHTaumje 3a u3rpagky objekara,
obaBrbajy ce npeTxogHW pagosu, Yy
3aBUCHOCTM O BPCTE U KapakTepucTuka
objekata. OBu pagoBu obyxBaTajy
npubasrbate MnopaTaka kKojuma ce
aHanuaupajy v paspahyjy reonoLku,
FEOTEXHUYKM, FeodeTCKU, XMOPOOLLKH,

MeTeOopPOJIOLLKN, yp6aHI/ICTI/I‘-IKVI,
TEXHUYKN, TEeXHOJIOLWKN, €eKOHOMCKW,
€HepreTCKu, CEeN3MUN4KH,

BoAonpuBpeaHun u caobpahajHu ycrnosu,
ycrnoBe 3awTtuTe of noxapa u 3awTtuTe
XVBOTHE CpeaunHe, Kao 1 apyre ycrioe
o4 yTuuaja Ha rpagky n Kopuwhewe
oppeheHor objekta. [1] [OyropoyHa
npojekunja passoja W MNPOCTOPHOr
ypehewa Hacerba ogpehyje ce
reHepanHum nnaHom. OBMM nNnaHom ce
HapouuTo  ypefyjy wn  yTBPhYjY
rpafeBUHCKN PEOHU, HaMeHe NOoBPLUNHA
Koje Cy TMpeTexHO nnaHupaHe Yy

rpafheBMHCKOM PEOHY, npasuy,
Kopvaopu " KanauuTteTu 3a
caobpahajHy, €eHepreTcky,

BOLOMNPUBPESHY, KOMYHanHy W Apyry
WHMPACTPYKTYpPY, 30HE UNW LEennHe 3a
koje he ce pagutm ypGaHUCTUYKM
naaHoBM M 30HE UNKU LenuvHe 3a Koje
reHeparnHu nnaH cagpXxu ucta npasuna
rpahewa (UnaH 36 3akoHa o
nnaHupawy u usrpagwu). Oa 6u ce
M3BpLIMME perokauunje Hacerba Wnu
npowwmpuna noctojeha Hacerba y uurby
npecerbewa pomMmahuHcTBa Koja ce
"notanajy" ycneg nogmsawa HuBOA
[yHaBa, wu3paheHun cy reHepanHu u
ypBaHNCTUYKM NaHoBY ca enemMeHTnva
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graphic part. The graphic part of the plan
is made on up-to-date, i.e., certified
surveying maps, and it shows the
planned solutions, regulation, and
leveling.

AetaroHor  ypbaHucTMuKOor - nnawa,
OOHOCHO  geTarbHu yp6aHucTunykm
nnaHosu. CnpoBofiewy nnaHosa ce
NpUCTynano HenocpegHo No AOHOLLEHY
oArnyka o hMXoBOM ycBajamy. CacTtaBHU
Aenosu ypbaHWCTUYKMX nNnaHosa cy
npasuna ypehewa, npasuna rpahetwa n
rpaduykn geo. paduukm geo nnaHa
uspaflyje ce Ha axypHUM, OAHOCHO
OBepeHnM nognorama n NCTUM
cenpukasyje nnaHMpaHo  pelueme,

perynauuvja v HuBenauuja.

L

Cnwka 9: CuTyaumorm nnaH ynuua Hacersa "lMNemumn" y Knagosy [1]
Figure 9: The situational planof the streets of the settlement "Pemci” in Kladovo [1]

3.3. The optimization of the
aquatorial surface of Ljukovo Lake

The geodetic works on Ljukovo Lake
near Jarkovci, Indjija municipality, were
carried out in order to make the
planning documents for coastline
arrangements and  environmental
protection, and the most important part
of the task was the optimization of the
aquatorium surface of the lake for
creating favorable conditions for the
fish habitat and breeding of fish fry. The
water management infrastructure in the
plan area of spatial planning can be

3.3. OonTumMu3aumja
aKBaTopujariHe noOBpLIM  je3epa
IbykoBo

leopeTckn pagoBu Ha jesepy JbykoBo
koA MecTa JapkoBLu, onwTtuHa VHAuja,
W3BPLUEHU CY Y UMIbYy U3paje nraHcke
JokyMeHTauuje ypehera nprobarba u
3alUTUTE OKOSMMHE, a Kao HajBaXKHWju
[eo 3agjaTtka Ouna je onTtMmMu3aumja
akBaTopvjanHe noBpLM je3epa 3a
CcTBapame MOBOSbHMX ycrnosa pubrber
cTaHuwTa " y3roja mMnanux.
BoponpvBpeaHa wuHgpacTpykTypa Ha
noapy4jy nnaxa nNpoCTOpHOr
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assessed as insufficient since only the
pumping station used for the irrigation
of arable land with water from
accumulation lake Ljukovo was built. [5]
There is no water supply network,
sewerage system, and electricity grid in
the area. Considering that the
settlement Jarkovci stretches not far
along the left coastline, there is a way
to make up for this shortcoming. To
make the spatial plan of Lake Ljukovo,
it is necessary to make a cadastral-
topographic plan on the 1:2500 scale
with the elevation of the terrain, in the
digital and analog form for planning,
arranging, and other design of the Lake
Ljukovo region. Land surveying should
be done with the existing trigonometric,
polygonal, and leveling network. The
method of geodetic surveying needs to
be adjusted to the conditions in the
field. The survey of the lake aquatorial
surface should be performed with
transverse profiles at a mutual distance
of 25 meters for the upper layer and 50
meters for the lower layer. Coastline
surveying should be done with profiles
at a distance of 20 meters to 50 meters,
depending on the terrain configuration
(approximately perpendicular to the
water level height), from the elevation
of ultimate water level depth to the
water level height.

Deliver the processed data in the
following form:
- The content of the study is as

follows:

e General documentation
(information  about  the
contractor);

e The technical report;

e The graphic surveying
maps (the cadastral-
topographic plan on the
1:2500 scale, a case with
the position of profiles on
the 1:5000 scale,
comparative transverse
profiles of the 1:100/500
scale, the longitudinal

nnaHnpawka MOXe Aa Ce OLEHW Kao
HedoBOSbHA, jep je u3rpafeHa camo
uprnHa CcTpaHa Koja cnyxu 3a
HaBoAhaBawe 00paavBuX MOBpLUMHA
BOOOM W3 akyMyrauumoHor jesepa
JbykoBo. [5] Ha nogpydyjyy Huje
nsrpaheHa BOOOBOAHA Mpexa,
KaHanuM3aumMoHa mpexa M Mpexa 3a
cHabaeBame eneKkTPUYHOM eHEpPrujom.
C ob63npom Ha TO Oa ce Hacerbe
JapkoBuM npoTexe Heganeko Ayx
nese obane jesepa, oBaj HegocTaTak
Ou ce nako HagokHagmo. 3a noTtpebe
uspage npOCTOpPHOr nnaHa je3epa
JbykoBo, noTpebHO je u3paguTn
KaTactapcko — Tonorpadckv nnaH y
pasamepu 1:2500 ca  BMCMHCKOM
NnpeacTaBoM TepeHa, Y AUIUTanHOM U
aHanorHom 06nuMky 3a noTpebe
nnaHupawa, ypehewa wu  gpyror
npojekToBarwa jesepckor noapydja
JbykoBo. CHuMake Ha  TepeHy
notpebHO je BpWWTM Yy OOHOCY Ha
nocrojehy TPUrOHOMETPUjCKY,
MOJNMIOHCKY W HUBENMAHCKY MpeXy.
MeTtony reogeTckor CHuUMawa je
noTpebHO npunaroguMTy ycrnosBuma Ha
TepeHy. CHMMahe akBaTopuje jesepa
Tpeba N3BpLUNTU nonpeyHm
npodunuma Ha mehyco6Hom
pacTojarwy 04 25 m 3a roptbm €noj, a Ha
50 m 3a gowu cnoj. ObanHa cHMMaka
BPLUMTW NpoduMnuma Ha pacTtojaky of
20 m po 50 m y 3aBucHocTM of
KOHburypauuje TtepeHa (NpuBNMXKHO
ynNpaBHO Ha NUHMWjy HUBOA BOAE), 04
KOTe MakcumanHor ynopa Ao NnuHuje
HMBOa BOAE.

O6paheHe nopatke [JocTaBuUTU Y
cnepehem obnuky:
- Enabopart cnegeher cagpxaja:

e Onuwra OOKyMeHTauwmja
(nopgauu o M3Bohauy
paposa);

e TexHWYKn n3eewTaj;

e [padunyke noanore

(kaTacTtapcko — Tonorpagckum
nnaH  pasvepe  1:2500,
cuTyaumja ca nonoxajem
npocuna pasmepe 1:5000,
ynopegHe nonpeyHe
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profile of thalweg of the

1:250/1000 scale, curved

surfaces, and volumes):
CD-ROM media:

e The digital model of the
terrain in  “dwg.” format
(“AutoCAD Civil 3D 2012);

e The “PDF” version of the
study. [5]

The fieldwork program encompassed:

The establishment of geodetic
basis;

Surveying the coastline;
Marking the boundaries of lake
plots and

Underwater surveying.

npodune pasmepe
1:100/500, noayxHu npocpumn
no Tansery pasvepe
1:250/1000, KpvBe
NoBpLUMHE U 3anpemMuHe):
"CD" meguj:
OvrutanHn mopen TtepeHa y

"dwg." ®opmaty ("AutoCad
Civil 3D 2012);

e "PDF" Bep3ujy enabopara. [5]
Mporpam TEPEHCKUX pagoBa
obyxBaTuo je:

e YcnocTtaBrbame reofetcke

OCHOBE;
e CHumamne obarnHor nojaca;
e (ObenexaBahe rpaHvua

napuena jesepa u
MoaBoaHa cHMMaHsa.

ormer o0 [Femca/elyge/Polygen)

ar e T+ 1 o woce |3 R va v 1 RS FETA]
CJ‘II/IKa 10: KaTaCTapCKO — Tonorpadhck1 npukas jesepa Jbykoso

Figure 10: The cadastral — topographic display of Ljukovo Lake

Data processing:

The design of the digital
cadastral-topographic plan;

The design of the digital model of
the terrain;

Generating  transverse  and
longitudinal profiles from the
digital terrain model and
Determining volume curves of
the lake surface.

O6papa nogataka:

Uspapa aurutandor
KaTactapcko — Tonorpad)ckor
nnaHa;

M3paga aurntanHor mopgena
TepeHa;

[eHepucawe  nompevyHux U
NOAY>KHUX npodcuna n3

avrutanHor mogena TepeHa u
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Based on the detailed surveying of
Ljukovo Lake, an excellent topographic
display of the actual state of the
coastline and riverbed in the observed
zone was obtained. The boundaries of
the cadastral lots were drawn in a
special layer derived from the original
data of the boundary points of the
belonging lots of manipulate the
necessary data more easily. As there is
no digital cadastral plan of the area for
that zone, the broader zone of plots
around the lake was determined by
digitizing the analog cadastral plan
(Figure 10).

e OppehuBare kpuBe 3anpeMuHe
noBpLUMHE je3epa.

Ha ocHoBy getarbHor cHumaka jesepa
JbykoBo, pobGujeH je KBanuTeTaH
Tonorpadcky npukas akTUYKor cTaka
npuobarba M KopuTa y nocmaTpaHom
nojacy. W3 opurMHanHux nopaTaka
MehHMX Tavaka npunagajyhux napuena
M3By4YeHe Cy rpaHuLe KaTacTapcKmx
napuenay noce6GHom nejepy, kako 6u ce
nakwe  MaHunynucano  noTpebHum
nogauuma. Kako 3a oBy 30Hy He NoCTOju
AvruTanHun katacTapcky nnaH nogpyja,
lumMpa 30Ha napuena oOKo jesepa
oapeheHa je aurntanusaumjom
aHanorHor karactapckor nnaHa (Cnvka
10).

Pacrojame op Tena Aybuua Ay6uxa Paznuka
6paHe 210 kHz 33 kHz 33 -210 kHz

(m) (m) (m) (m)

25 5,58 7,03 1,45
125 5,40 7,29 1,89
225 5,27 7,14 1,87
325 5,01 7,06 2,05
425 4,93 7,05 2,12
525 4,73 6,36 1,63
613 4,46 6,32 1,86
691 4,29 6,26 1,97
755 4,01 5,19 1,18
851 4,07 5,43 1,36
950 3,90 4,96 1,06
1073 3,74 4,68 0,94
1183 3,38 4,64 1,26
1268 3,36 5,08 1,72
1354 2,89 4,40 1,51
1451 2,60 4,51 1,91
1540 2,28 3,28 1,00
1634 2,17 2,85 0,68

Tabena 1: [ybvHe mepeHe coHgama HUCKe U BUCOKe pe3onyuuje [5]
Table 1: The depths measured by low and high — resolution water sondes [5]

The further analysis defined the
accumulation backfilling zones. Table 1
shows that the deposition zone is the
most prominent in the area within the
first 1000 meters from the dam. The
thickness of the sediment gradually
decreases upstream of the lake. There
were no significant oscillations in the
thickness of the sediment along the
accumulation, so it can be concluded
that the backfilling zone is most

[arsom aHanu3om geduH1caHe cy 3o0He
3acunawa akymynaumje. M3 tabene 1
MOXe ce BUAETU [a je 30Ha Tanoxeka
Hajgeha Ha pgeoHuum y npsux 1000
meTapa o 6paHe. Kpehyhu ce y3BogHo,
nebrbnHa  Tamora ce  MOCTENEHO
cmamyje. Behux ocumnaumvja gebrouHe
Tanora OyX akymynauuje Huje 6wuno,
Tako Aa ce MOXe 3aKibyunTu Aa je 30Ha
3acuvwarna Hajpeha Ha HU3BoaHOM Aeny
akymynauuje (kog 6paHe).
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prominent in the downstream part of the
reservoir (near the dam).

3.4. The revitalization of a part of the
water supply system of the tourist
area Jabucko Ravniste on Stara
Planina

The water supply system of the Jabucko
Ravniste tourist area consists of
interception facilities, primary pipelines,
collection tanks, and distribution
pipelines, one part of which is the Sopur
interception, with a drainage pipeline
and a pumping station. Namely, for the
water supply of the tourist center “Stara
Planina” in the initial phase, the plan was
to put in a request for groundwater from
the source Sopur. Since it is necessary
to ensure a stable and secure water
supply to the tourist area Jabucko
Ravniste, through the study which is the
subject matter of the terms of reference
of this project, it is necessary to
investigate, register, document, and
analyze the existing hydrogeological
state in the interception area, the wing
wall condition, collection and drainage
instruments and their place in the
functioning of water supply systems. [4]

To obtain the parameters, it is necessary
to:

e Register and document, by doing
field research, the condition of
the interception facilities — the
wing wall, collection and
drainage facilities, the condition
of the current inflow into the
interception, as well as the
current condition of the spring;

e Register the above parameters,
if deemed necessary, to perform
the essential work on mining
overburden, grooving, and other
necessary fieldwork in order to
form the required database for
the development of a definite
program of hydrogeological
research;

3.4. PeButanusaumvja gena cucrtema
3a BopgocHabaeBawe TypuCTUYKOT
npoctopa Jabyyko PaBHuWTE Ha
Crapoj MNnaHuHun

Cucrtem 3a BOAOCHabaeBawe
TYPUCTUYKOT npocTtopa Jabyuko
PaBHuwTe cactoju ce wu3 objekata
Kantaxa, npumapHor LeBOBO/AA,
cabupHux pe3epBoapa "

OncTpubyTMBHUX LEBOBOAA, OO KOjUX
jenaH p[eo npeActaBrba UM kanTaxa
Lonyp, ca ogBoAHMM LEBOBOAOM U
nymnHoM  cTaHuuoMm. Hauwve, 3a
cHabgeBawa  BOAOM  TYpWUCTUYKOT
ueHTpa "Crtapa nnaHuHa" y HynTOj
dasn, npeaBuheHO je 3axTeBawbe
nogsemHux Bogda ca mssopa LWonyp. C
o63vpom fa je notpebHo obe3beguTn
ctabunHo UM curypHo cHabaeBawe
BOLOM TypucTMYKor npoctopa Jabyyko
PaBHuwTe, kpo3 Enabopat koju je
npeamet oBor [lpojekTHOr 3apaTka,
noTpeGHO je NCTpaXknTn, perncTpoBaTw,
[OKyMeHTOBaTH " aHanuavpaTu
noctojehe XuWApOreosiowKo CTake Yy
30HM KanTaxe, CTawe KpUIHOr 3uaa,
cabupHux n ogBoaHMX opraHa objekaTa
N HMXOBO MECTO Y (YHKUUOHUCAHY
cucTema 3a BogocHabaesamne. [4]

3a npnbaBrbake napameTapa,
noTpebHo je:
e YBuaom Ha TepeHy
pernctposartu "
AOKyMeHTOBaTU CTake

KanTaxHor objekta — KpunHor
3vMpa, cabupHUX M OABOOHUX
objekata, cTate TpPEHyTHOr
[OTOKa Yy KanTaxy, Kao wu
TPEHYTHO CTake U3BOPULLTA;

e 3a notpebe perncTpoBara
rope HaBeaeHuX napameTapa,
YKONMKO ce MnpoueHn pfa je
notpe6Ho, U3BpLUNTU
HeonxoaHe pagose Ha
packpvBkama, LnMLoBakMma
" ocTtanvm notpebHum
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Define the potential interception
drainage basin and the necessary works
on defining water-bearing and isolation
layers of importance for the functioning
of the interception, taking into account
its current groundwater depth, possible
catchment  width, and potential
expansion of the catchment area.

Cnuka 11: Xotencku komnnekc "Ctapa NnaHnHa"

TEPEHCKUM pafoBMMa Yy LUrby
dopmMupara HeonxodHe Gase

nogaraka 3a nspagy
nedmHUTNBHOr nporpama
XUAPOreonoLLKnx
UCTpaxuBawa;

deduHucatun noTeHuujanHn cnuBe

KanTaxe, kKao u notpebHe pagose Ha
AedurHncamwy BOJOHOCHWX n
M30MnauMoHNX CcrojeBa oA UHTepeca 3a
yHKUMOHNCaHe KanTaxe, umajyhu y
Buay HEeHy cajalltby ay6buHy
3axBaTawa noasemMHux Boga, moryhy
LUIMPUHY 3axBaTaka W MNoTeHuujanHo
npoLuvper-e 30He 3axBara.

Figure 11: Hotel resort “Stara PLanina”

After obtaining the necessary data in the
field, together with the available
documentation in possession of the
employer, it is needed to prepare a
program part of the study that contains:

e The suitable graphic
presentation with detailed textual
descriptions of the part of the
water supply system of the
tourist area Jabucko Ravniste
that consists of the existing
interception Sopur, the existing
wing wall, and the drainage
pipeline;

The analysis of the obtained data on the
abundance of springs and inflows into

Mo npubaBrbaky NOTpebHMX nogaTtaka
Ha TepeHy, W y3 pacronoxuey
OOKyMeHTauujy Kkoja je y noceny
MHBecTuTOpa, noTpebHo je um3pagutn
nporpamcku geo enabopata  Koju

cagpxu:
e Tlpukas fena cuctema
BOAoOCHabaeBawa  TypUCTUYKOT

npoctopa Jabyyko PaBHuwTe
Koju u4uHe nocTojeha kanTaxa
LWonyp, noctojehu KpunHu 3uA,
OABOAHWN LEBOBOA, Ha norogaH
Ha4yuH, rpaduykn 1 y3 aetarbaH
TeKCTyarnHu onuc;

AHanusy npubaBrbeHUx nopaTaka o
M3JalHOCTU M3BOpa U goTouuMa y
kantaxy LLlonyp, ca ocBpTOM Ha Moryhe
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the Sopur interception, with reference to y3poke  eBeHTyanHe  pasnuke Yy
the possible causes of potential nogauMma wwunu HenoBofbaH [OOTOK
differences in the data and/or insufficient BOAE Yy KanTaxy.

water inflow in the interception.

7626000 7627000 7625000 7623000 7630000 7631000 7632000 7633000

Cnuka 12: Tonorpadpcka kapTta nssopuiiHe 3oHe "[ojkmHo Bpeno" u "LWonyp" [4]
Figure 12: The topographic map of the wellspring zone “Dojkino vrelo” and “Sopur” [4]

By visiting the “Sopur” spring location and O6unackom nokauuje nssopuwrTa "Lonyp"
the completed excavation works, it was u n3BpLUEHMM pagoBUMa Ha packonasakwy,
noticed that a particular amount of spring yodeHO je ga ce jegHa konuuvMHa Boae
water spills downstream from the spring, wu3BopuwTa pasnvea HA3BOAHO Of U3BOPA,
i.e., it was stated that this part of the spring  Tj. KOHCTaHTOBaHO je pa Taj OAeo Boae
water was not affected by the existing un3BopuwTa Huje 3axBaheH noctojehom
drainage structure (Figure 13). OpeHaxHom rpaheBuHom (crivka 13).
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Cnuka 13: o n3Bopa Koju Huje 3axsaheH ApeHaxoMm
Figure 13: A Part of the spring that was not affected by drainage

Above the existing drainage, at a
distance of about 2-5 meters, it is
necessary to remove about 20 beech
trees with roots, 15-80 centimeters in
diameter, and small plants. Then it is
essential to perform mechanical and
manual excavation of the ground
removing the terrain to the waterproof
base, i.e., red sandstones and
conglomerates. [4]

The sanitary protection zone aims to
protect water from pollution in nature, at
the very source in the transit and
distribution network, and in reservoirs
and other water facilities. The task of
sanitary protection zones is to eliminate
the possibility of the impact of all
external factors that could affect the
change of physical, chemical,
bacteriological, and biological properties
of water in nature. [4]

The zones of sanitary inspection of
water facilities are:

e The immediate protection zone
(covers the immediate vicinity of
drainage and collecting shafts);

e The close zone of protection
(covers the source catchment
area) and

N3Hapg nocrtojehe  ApeHaxe, Ha
yAarbeHocTu o4 oko 2-5 m, notpebHo je
yknoHuTtn oko 20 GykaBa ca KOpeHoM,
npeyvHunka 15-80 cm m CMTHO pacTume.
3atum Tpeba M3BPWUTM MALUMHCKN U
Py4YHM  UCKOM 3emMibe 3aceuarem
TepeHa OO BOAOHENpOonycHe noprore,
Tj. LPBEHWX MeLuvapa 1 KoHrromMepara.
[4]

Mojac caHuTapHe 3awWwTuTe UMa 3agaTtak
ha 3awTtMtu Body opf 3arahewa y
npypogu, y CamMOM W3BOPUWITY Yy
TPaH3UTHOj N ANCTPUOYLIMOHOj Mpexu n
y pesepBoapvma M OCTanMMm BOOHUM
objekTuma. 3aparak nojacesa
CaHWTapHe 3awWTuTe je Oa OTKMOHU
MOryRHOCT fenoBaka CBUX CMOSbHUX
dakTopa koju 6uM mornmu yTuuaTu Ha
nNpoMeHy (PU3NYKKX, XEMU|CKUX,
DOaKTEpPUONOLLKNX 7 O1OoNoLKNX
ocobuHa Boge y npupoaw. [4]

30He caHuTapHe 3aWwTuTe BOAHMUX
objekaTa cy:

e [lojac HenocpegHe 3awwTuTe
(obyxBaTa HenocpeaHy OKOMNUHY
OpeHaxe 1 cabupHux Wwaxru);

e [lojac yxe sawTute (0obyxBaTa
CNMBHO NoApYyuyje nssopa) un
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e The wider zone of protection
(encompassing the whole
territory of Jabucko Ravniste).

e [lojac wupe 3awTtute (0byxBaTa
yuntaBsy Teputopujy Jabyukor
PaBHuwwTa).

L
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KATASTARSKO-TOPOGRAFSKI PLAN
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Cnuka 14: Katactapcko — Tonorpadpcku nnaH nasopuwta "Lonyp" [4]
Figure 14: The cadastral — topographic plan of “Sopur” spring [4]

4. CONCLUSION

From all that was mentioned above in
this paper and based on listed projects,
we can conclude that geodetic surveying
maps are a very important, if not the
most important, factor in the formation
and realization of any project and an
integral part of geodetic works in any
field. The representation of the terrain
itself is the most important part of any
construction because it makes it easier
for designers to realize the project in the
best possible way and not make a
crucial mistake.

In special-purpose projects in water
management, special-purpose
surveying maps must be exact and
accurate because these are projects
that require much more time and
research, so the terrain must be
presented in the best possible way.

We can conclude from the expropriation
project for the construction purpose of
the  hydroelectric  power  station
“Djerdap” that the geodetic profession
has one of the leading roles in all spatial-
planning operations since it deals with

4. 3AKIbYYHAK

M3 ceera HaBegeHor y gocagallHem
Aerny OBOr paga v Ha OCHOBY HaBeAeHUX
npojekaTa, MOXEMO 3aKibyuuTu ga cy
reogeTcke nogriore Beoma 6uTtaH, ako
He 1 HajouTHWjK, hakTop y hopmMupary
1 peanusaumjyu 6uno kakeBor npojekra u
cacTaBHM [JeO reofeTckux pagosa Yy
6uno kojoj obnactu. Cama npegcrasa
TepeHa je HajoutHuju peo Guno koje
narpagme, jep npojekTaHTuma
Oonakwaea nocao pfa Ha Hajborbu
Moryhu HaumH npeHecy npojekat U He
HanpaBe Heky KpyLujanHy rpeLuky.

Koa npojekata nocebHe HameHe Yy
BodonpueBpeaun, nognore  nocebHe
HameHe mopajy 6uTn Beoma npeumsHe 1
TayHe, jep Cy TO NPOjeKTU Koju 3axTeBajy
MHOrO BHWLLUE BpPeMeHa U UCTPaxuBama,
Tako Aa TepeH mopa 61Ty npeacTaBrbeH
Ha Hajborby Moryhn HauuvH.

M3 npojekta ekcnponpuvjaumje 3a
notpebe wusrpagwe XugpoenekrpaHe
"bepgan", MoOXeMO 3aKibyuntu Aa
reogeTcka CTpyka WuMma jedHy of
Bogehux ymnora y CBUM NPOCTOPHO —
nnaHckMM onepauumjama, ¢ o63mpom aa
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real property. Whether it is a matter of
confiscation or return of the seized land,
whether it pertains to the land exchange,
land consolidation, or expropriation, the
geodetic profession and geodetic
profession and works are irreplaceable.
Every practical construction work starts
and ends with geodesy when it comes to
that type of project. A geodetic expert
also prepares plans, forms plots, marks,
and surveys them, prepares studies,
and prepares proposals for solutions —
all of these are geodetic works that
would include this type of project on the
construction of the “Djerdap”
hydroelectric power station.

We can conclude from the project of
optimization of the aquatorial surface of
Ljukovo Lake that natural environments
represent one of the most genuine
potentials for the economic development
of a country, which can be extremely
attractive for tourist destinations with a
well-developed plan. Consequently, and
for these reasons, those areas must be
adequately protected by special
standards in relation to the requirements
of modern spatial planning. All the
geodetic works that preceded and were
performed after the realization of this
project were done in practice — creating
the geodetic surveying maps, surveying
the coastline zone, collecting spatial
data of the aquatorium surface area,
making the spatial plan, and so on.

Finally, the revitalization of the “Sopur”
drainage for the needs of the water
supply of the Stara Planina tourist
complex shows another diverse
application of geodetic works in marking
the drainage and monitoring its
construction with adequate geodetic
surveying maps created on the basis of
previous geodetic works of data
collection in the field. Also, among the
geodetic works, surveying the newly
built road to the Sopur spring (after
adequate road clearance and road
formation), its current form, the milled

ce pagu o HenokpeTHoctuma. bes
ob3vpa ga N ce pagu o oaysumamy
unu spahary ogyseTor 3emrbuLlTa, Aa
nn je y nuTaky apoHaaumja, komacauuja
Unu ekcrnponpujauuja, reogeTcka cTpyka
N reoneTckn padoBU CYy He3aMerUBMW.
CBaku nMpakTMyaH nocao Ha msrpagmu
nouynke ca reodesvjom U ca HOM ce
3aBpllaBa M kKaga je oOBakaB Bua
npojekta y nutawy. [eogeTcku
CTpyYHak 1 OBAe npunpema nrnaHoBse,
dopmupa napuene, obenexaBa uX M
CHUMa, uspahyje  enabopate u
npunpema npearnore pellexwa — CBe cy
TO reogeTtcku pagoBu  koju  6u
obyxBaTanvM oOBakaB BWA MNpojeKkTa Ha
usrpaghu xvapoernektpaHe "hepgan”.

U3 npojekta onTumunsauuje
akBaTopujanHe nospLm jesepa Jbykoso,
MOXEMO 3aKibyyuTM fgda npupoaHa
OoKpyXewa npeacTaerbajy jegaH of
HajBepHUjUX  MoTeHuujana  passoja
npuspene jedHe Apxase, W y3 Jo6po
paspafheH nnaH, mory OuTu u3y3eTHO
aTpakTMBHa 3a TYpPUCTNYKE
JecTuHauuvje, n u3 TUX pasnora, osa
nogpyyja wmopajy 6utM ageksaTtHO
sawTtuheHa ca nocebHMM cTaHaapaMma
y OfHOCy ca 3axTeBuma MoAepHOr
npocTopHOr nnaHupawa. Ha geny cy ce
MOInN BMOETU CBW FEOAETCKM padoBum
KOju Cy NMpeTXoAvnu peanu3auuju oBor
npojeKkTa n U3BpLUaBaHN HaKOH H-EroBe
peanusauuje - yCrnocTaBrbake
reogeTcke OCHOBE, CHMMake obanHor
nojaca, MpuUKynibawe  MPOCTOPHMX
nogataka  akeaTopujanHe  MoOBpLUW,
n3paga NpoCTOPHOr NnaHa...

Ha «kpajy, peBuTanusauuwja ppeHaxe
"Llonyp" 3a noTpebe BogocHabaeBawa

TYPUCTNYKOT KoMnnekca Crapa
nnaHuHa, nokasyje joLw jeaHy
pasHOBPCHY  MpWUMEHY  reodeTCKuX

pagjoBa npu obenexaBary OpeHaxe 1
npahene HeHe n3rpagme y3 agekBaTHe
reogetcke nognore dopMmupaHe Ha
OCHOBY paHujux reodeTckux pagoBa
npukynibawa nogaTtaka Ha TepeHy.
Takohe, mehy reogeTckum pagosuma
u3fBaja ce U CHMMake HOoBOHacTanor
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concrete surface, and its final form are
noteworthy.

From the three projects listed above, we
notice different types of geodetic works
for the needs of various projects in water
management. The goal for all geodetic
experts is the same — to strive to achieve
the most accurate and exact results
possible, for the benefit of participants in
the preparation of technical
documentation of the project and its
realization — it is the responsibility we
have by taking on the assigned activities
of all types of projects.

nyta go wussopuwTta Lonyp, (HakoH
ajekBaTHOr Kpyeka U opMupama
nyTa), CHUMane noctojeher, rmogaHor n
N3BEAEHOr CTaka.

M3 HaBedeHa TpU npojekra
npumehyjemo pasnuunte BpCTE
reogeTckux pagoBa 3a  notpebe
pasnuMunTnX npojekaTa y
Bogonpuepean. Ll cBux reogeTtckux
CTpyytbaka je WuctM — ga Texumo
nocTusamy LTO je Moryhe npeumsHmnjux
W TayHujux pesynTarta, 3a [obpobut
yY4ecHMKa Ha  u3paguM  MNpOjeKTHe
TEXHUYKE OOKyMeHTauuje 7

peanusauuje 3agaTor npojekta — TO je
Halla OAroBOPHOCT KOjy Mnpeys3umamo
3agatum aKTMBHOCTMMA Ha
peanu3auuju cBux BpCTa npojekaTta.

JINTEPATYPA
REFERENCES

[1] Blagojevi¢ Hadzajli¢ G.: Eksproprijacija zemljiSta i objekata u opstini Kladovo za potrebe
HE DPerdap, Novi Sad, June 2011.

[2] Bulatovi¢ M., Mr. dipl. geod. inz., Vasi¢ D. dipl. geod. inz., Ninkov T. Dr. dipl. geod. inz.,
Susi¢ Z. dipl. geod. inZ.: Savremene tehnologije izrade 3D topografskih podloga i modela
kao osnova urbanisti¢kih planiranja i projektovanja.

[3] Gradevinski Fakultet Podgorica, osnovne studije Geodezija IX Predavanje: Izrada
topografske podloge. Toografski klju¢. Vertikalna predstava terena. Interpolacija izohipsi.
Digitalni model terena. Geodetske podloge.

[4] Javno preduzece za razvoj planinskog turizma Stara Planina — Knjazevac: Elaborat
hidrogeoloskih instraznih radova za potrebe revitalizacije dela sistema za
vodosnabdevanije turistitkog prostora Jabugko Ravniste na Staroj Planini — Kaptaza Sopur,
Ni$, Niska Banja, June 24, 2021.

[5] Javno preduzece za razvoj planinskog turizma Stara Planina — Knjazevac: Elaborat
hidrogeoloskih instraznih radova za potrebe revitalizacije dela sistema za
vodosnabdevanije turistitkog prostora Jabugko Ravniste na Staroj Planini — Kaptaza Sopur,
Ni$, NiSka Banja, 2014. roauHe.

[6] Medak D., Pribi¢evi¢ B.: Geodezija u gradevinarstvu, V.B.Z. d.0.0. Zagreb, 2003.

[7] Trifkovic M. Dr. dipl. geod. inz.: Savremeni koncept prostornog i urbanistickog
planiranja.

| BBOPHVK PAOJOBA TPABEBUHCKOI ®AKYIITETA 41 (2022) |



