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TEMA BPOJA

3EJIEHA PEI'YJIATHBA BEOI'PAITIA
Hpyra dasa [Ipojekra

P€I‘YH’AHI«Ij'd nmoan3ama, 3alliITUTE U OAPrKaBakba 3€JICHUX IMOBPIIIMHA I'paaa Beorpana

Y uurby perynucarba ynpasrbarba CUCTEMOM
3eneHnx noBpLlunHa beorpapa, 04HOCHO HUXoBe
narpagme (ypehera), oopxasara 1 3awTtuTe,
Ha nHuumjatney CekpeTapujaTa 3a 3awTuty
XNBOTHe cpeauHe Beorpaaa, Vi3spwHu og6op

CkynwTuHe rpaga, aeuembpa 2002. rognHe, -.1_‘_:.__- -

[OHEO je OANyKy O MpuUcTynarby nuspaam o __,_..-"' —

MpojekTa “3eneHa perynatuea beorpaga” n To .

Kpo3 YyeTupu hase. N3papa opyre ase npojekta
3anoyeTa je y geuembpy 2003. roguHe n if‘ L1

nosepeHa je YpbaHuctmnykom 3asogy beorpapga.

3EJIEHA PEIFYJIATUBA BEOIPAIA

Toxom 2004. ropune, y oksupy pnpyre ¢ase IIpojexra
“enena perymraruBa beorpama’, pafHU THM CacTaB/beH O
CTpy4mbaKa M3 PasIMIUTHX 00/IacTH, YIIOPENO je paano Ha
IBa 3aJaTKa:

1. “ITpurpema cagpskaja 1 mporpama 3a uspany leorpadckor
MHOOPMALMOHOT CHCTeMa 3e/IeHIX MoBpIunHa Beorpama”

ay = =
u ':I. -
2. “Ilpunpema cazpxaja u feprHUCaEb€ TOCTYIIKA 32 KaPTH- .- e o 4
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parse 6ruorona beorpana”
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TEMA BPOJA 3EJIEHA PETYJIATUBA

[Ipunpema campykaja 1 mporpama 3a uspamy
[eorpadckor ”HOOPMAITMOHOT CUCTEMaA

3e/IeHMX NoBplrHa beorpama

DeduHuumja. leorpadckn MHOPMALMOHM CUCTEM 3ENEHNX
nosplwuHa rpaga (TMC 3M) je cuctem koju ma 3a umrb
perynucame ynparbarba LeNnoKynH1UM CUCTEMOM 3eeHUX
nospLuMHa rpaga beorpaga, ogHocHO beorpaga ga 3awTtuty,
yHanpeau 1 oopmMupa HoBe 3eJieHe MOBPLUMHE.

Peannsaumja oBor npojekTa npeacrasiba YpreHTHy obaBesy
rpaga, kako 6u ce y HapeaHWUX HEKONMKO roAuHa CTBOPUO
npeaycnoB 3a eumKacHuje ynpasbare 0BYM BaXKHUM
pecypcom rpaga u npubnuxmo npakcu EBponckmx rpagosa.

IIwe mpojexTa je oa mpuIpeMu campykaj u mporpam 3a uspapy IT'MC 3I1
Beorpana. Y campxajHOM CMUCTY Wb IIPOjeKTa je na aedunuire o6yxsar
T'C 3I1, omHOCHO O6jeKkTe CHCTeMa, Y4eCHHKe y M3pagu M KOPHCHHKE
cuCTeMa, Kao U Iofu3ame, ypebeme, onp)kaBambe M 3allTUTY 3€ICHHUX
moBpiinHa rpaga. PopMupameM M Ofp)KaBameM Iofaraka MHdopMa-
I[OHOT CHCTeMa 3e/IeHHX IOBpIIMHA CTHUy Ce yCIOBH 3a obpany Beher
6poja rnozaraxa, o60/bIlIambe BUXOBE TAYHOCTH Ka0 U IbUXOBY JOCTYITHOCT
y umby noseharsa epuKaCHOCTH y MMIUIEMEHTALIMJH 3ALLITHTE, [VITAHUPAHa,
[0AM3aba, Ofp>KaBarba U (PUHAHCHPakba 3e/IeHUX IOBPIINHA Ipaja.

IToBop 3a uspany IIpojexra “Ilpunpema cagpkaja U mporpama 3a U3payy
TMC 311 Beorpama” mpowusamrao je u3 ompenemersa ITI 2021. pa ce
mocrojehu $HoH/ 3e/eHNX MOBPIIKHA TPajia 3alITUTH ¥ yHarpenu!l. [laHac
ce ynpaBo I'MC 3eneHMX IOBpILIMHA CMarTpa HEOIXOLHOM OCHOBOM 3a
pealM3alijy OBaKBOT OmIpele/berba. pyrn mosop jecte oGaBesa Hspaje
IMC 3I1 pedunucana npemgorom “Haupra omlyke O B3alTHTH U
yHanpebemy 3emenux mospuimHa Beorpama”2. (mpBa ¢asa Ilpojexra
“Bemena perynatuBa beorpama”). Tpehu moBonm je ummenmia ma I'MIC
3€JIeHHX IIOBPIIMHA 3a BEJIMKU OpOj eBPOICKUX M CBETCKUX IpajfoBa’,
IIpencTaB/ba K/byIHH 1eo HH(pOpMaLnoHe OCHOBE I'paja, caBpeMeHo opybe
3a KBa/IMTeTHHje, ePUKACHUje U eKOHOMHYHHUje OipKaBame IocTojehux,
Ka0 M IUTaHUPabe HOBUX 3€/IEHHUX IOBPIIIMHA.

I'pan Beorpan pmanac He pacmonaxe leorpadckum HMHGOPMAIMOHUM
CHUCTEMOM 3€/IeHUX IOBPIIMHA, C 003MPOM Ha CTPATEIIKO OIpefe/berbe
y/lore KOPHCHHKA y eKCIUToaTanuju cucrema. [lopen Tora, b 1mpojekra je
Ja la MOHIEeJI OCHOBHHX IIpolleca CHCTeMa, Crieln(UKaLHUjy CHUCTeMCKHX
3axTeBa, IIPeJIOT IIpolieca HHHULIMjaMHOT GOpMUpama M KacHHjer
ompkaBama cucrteMa. OBuM cy oOyxsahene xapasepcko codTBepcke
IIPETIIOCTAaBKe, METONE NMPUKYIUbama IoflaTaka, OpraHM3allkoHa IlleMa U
OCHOBHU TIpeAMEp U IPEIPavyH PajioBa.

1« ma ce samrmra mocrojeher domma sememix mospmmHa Tpama M muxoBo yHampeheme
PEKOHCTPYKIIMjOM BPIIHM PETMCTPOBAFbeM THUX IIOBpIIMHA, GOPMHparbeM KaTacTpa 3eJeHHX
NOBPINMHA Tpaja M IHXOBOM Bajgopusanujom” (mornasmbe “YpGaHMCTHYKA MpaBHIA 3a
YCIIOCTaB/bakbe CHCTEMa 3€/IeHUX [OBPILIMHA rpaja”).

2y normaswy [ OIIIITE ONPENBE, wiany 3. LlwbeBun mop taukoM 11. neduHucana je morpeba
yTBpbuBara crama (oH/Ia 3e/IeHNX MoBpIIMHA Beorpasa, mwerosa Be/MuiHa, KBaIUTET, IPOCTOPHU
pacriopen u zip. Y normassby VII YIIPAB/bARGE 3EJIEHUM ITOBPIIMHAMA, uian 46. lupexunja
mox TadkoMm 9. o6aBese [lupexiuje Cy fa yCIIOCTaBM jeAMHCTBEHHM MH(MOPMAIMOHHM CHCTEM O
3e/IeHMM TOBPIINHAMA Tpaja M KOHTHHYa/THO HPATH HMXOBO CTarbe M Ioj TaukoM 10. BoaM
KaTacTpa 3eJIeHNX MOBPIIIHA I'Paja.

3 bepmun, OcHabpuk, IlITyrapn, Jlonmon, Bocrow, ...
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PykoBoaunay npojekra:
Annna TeoduioBuh, IUIUL UK. T1€j3.apX.

KoHuenTop u metogonor:
Ipod. np Jacmuuka LBejuh, mejs.apx.

CUHTE3HM TUM:
np Jacmunka LiBejuh, np paran Muxajmosuh,
Annna Teodpunosuh, Momup Murposuh

PagHu tum:

Jbwmwana Ty6uh, brupana Dramounh, Banentina
Crepbesuh, bpanucnasa Mwmhesuh, Hagexna
Ilerposuh-Hakosuh, Mp Mwnopan Becennuosuh,
Hanexna ITasnosuh, Hemama Jesuh, lejan Jesruh,
Pana ITaBnosuh

[NaBHW KOHCYNTAaHT:
Ipod. np Brangnmup Margypa

KoHcynTtaHTK:
Mp Anexcaunap Byunhesuh, Bpanncnas Boxxosuh,
Mupjana Iynuh

CapagHuum:

MBan Muxkemesuh, Onruna Isosguh, Muika
Bammh, Coma Koctuh, Henapn Panojuunh,

Mp Kcennja JTanosuh, Muwmuna Pamnh




=» Green Space
Geographic Information System for Belgrade

Definition. Green Space Geographic Information System (GS
GIS) is a system aimed at regulating overall management of the
Belgrade green spaces, i.e. at establishing (developing), main-
taining and protecting the urban green spaces.

Creation and maintenance of data bank within GS GIS create
conditions for extensive processing of such data, their higher
accuracy and availability, in order to improve efficiency of urban
green space protection, planning, establishment, maintenance
and financing.

Motive for the preparation of project titled “Preparation of contents and
program for creation of GS GIS for Belgrade” arises from MasterUrban Plan
2021 and its mission to protect and upgrade the urban green space
resources!. Nowadays, GIS is considered to be a sine qua non for realization
of such mission. Another motive is the obligation to prepare GS GIS defined
in the proposed “Draft decision on protection and development of green
spaces in the City of Belgrade“?, (Project “Legislation on green spaces in
Belgrade”, Phase I). The third motive is the fact that GS GIS represents, for a
number of European and Global cities?, a key part of their information data-
base, a modern tool to maintain the existing and plan new green spaces in a
high-quality, efficient, and cost-effective manner.

The City of Belgrade does not possess a Green Space Geographic
Information System. Considering the strategic objective of Belgrade to pro-
tect, develop and establish new green spaces, the implementation of the
project is an urgent duty of the City Administration, in order to meet the
conditions for more efficient management of these crucial resources of the
city in the next few years and thus harmonize its practice with that followed
by European Cities.

Project leader:
AnicaTeofilovic, B.Sc. in Lscp.Arch.

Consept and methodology:
Prof. Jasminka Cvejic, Lscp.Arch.

Synthesis:
Prof. Jasminka Cvejic, Prof. Dragan Mihajlovic,
AnicaTeofilovic, Momir Mitrovic

The working team:

Ljiljana Tubic, Biljana Glamocic, Valentina Sterdevic,
Branislava Milicevic, Nadezda Petrovic-Dakovic,
M.Sc. Milorad Veselinovic, Nadezda Pavlovic,
Nemanja Jevtic, Dejan Jevtic, Rada Pavlovic

The main consultant (leading):
Prof. Vladimir Macura

Consultation:
M.Sc. Aleksandar Vucicevic, Branislav Bozovic,
Mirjana Gucic

Collaboration:

Ivan Mikeljevic, Olgica Gvozdic, Milka Basic,

Sonja Kostic, Nenad Radojcic, M.Sc. Ksenija Lalovic,
Milica Rasic

jm ]
et upd

The project objective is to prepare contents and program for creation of GS
GIS for Belgrade. As for its contents the project objective is to define scope
of GS GIS, i.e. elements of the system, actors in its creation and its users, as
well as roles of users in exploitation of the system. Furthermore, the project
objective is to create a model of basic system processes, specification of sys-
tem requirements, proposal for initial creation and subsequent system main-
tenance processes. This includes hardware and software settings, data collec-
tion methods, organization chart and basic priced bill of quantities.

Prara Sadar

1 «__to protect and develop the existing green space resources of the City by registering them, forming
a green space register and evaluating such green spaces” (Section “Urban planning rules for establish-
ment of urban green space system”).

2 Section I GENERAL PROVISIONS, Art. 3. Objectives, item 11, defines the necessity to determine the
status of the Belgrade green space resources, their size, quality, layout, etc. According to Section VII
GREEN SPACE MANAGEMENT, Art. 46 Agency, item 9 Agency’s responsibilities are to establish a
comprehensive information system on green spaces in the City and continuously follow their status,
and under item 10, to maintain the register of green spaces in the City.

3 Berlin, Osnabrack, Stuttgart, London, Boston...
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TEMA BPOJA | 3EJIEHA PETYNIATVBA

Pagna rpyma IIpojextoBame I'MC 3II ob6aBwia je
MYATUAUCIUIUIMHAPAHA IPYTIa KOjy Cy YMHWIM CTPYdHalN
n3 00/IaCTH IIej3aXKHE apXUTEKType, ypOaHUCTH, reofieTe U
CTPy4HallX 3a IPOjeKTOBatbe NHPOPMAIIOHUX CHCTEMA.

Meron paga Ha ocHOBY monaraka U3 cTpaHe auTeparype? u
HCKYCTBa CTPy4HaKa pajiHe rpyle fe(HHUCAH je IOCTYIaK
¢dopmupawa T'MC 3I1 Beorpama. Y najsehoj mepu y
IpojeKTy ¢y KopuiitheHe 00jeKTHO OpPHjeHTHCaHE METONe
Moenupama CHCTeMa, a Kao I[OJa3HM CTaHIapAu
nedunucanu cy 1ISO TC 211 u OpenGeospatial crangapmu
Kao PEJIeBaHTHU CBETCKM CTaHOApAM M3 0OMIacTH
reonHgopmarnke. Meror pana Ha oBoM IIpojexry (Cruka 1)
cacTojao ce us ret ¢asa:

....'.'.I.__ =

=

= Cnuka 1: MeTog paga Ha npojekTy

1. IIpunpemua ¢asa Y oxBupy oBe (pase IpUKYIUbeHA je U
aHa/M3MpaHa peJeBaHTHA juUTeparypa (CTyauje, HAyIHU U
CTPYyYHH PajioBH,...) 3a u3pany I'IC 3I1. Takobe, y okBupy oBe hase
neduHUCaH je mpaBHU ocHOB 3a uspany I'MIC 311 beorpana.

2. Cunmarpe nocrojeher crama OBoMm daszom o6yxsaheHo je
CHHUMatbe BHIIIe cerMeHaTa (TeMa) 3Ha4YajHUX 3a GOopMHUparbe
u xopuithewe [TVIC 3I1 Beorpana, u morwio ce no cnenehnx
I0fIaTaKa 1 3aK/bydaKa:

1.IToganu o jaBHMM 3emeHuM mnoBpmuHama - JKII
“3emenmwnto Beorpan’, ca CTaHOBHUIITA aXYPHOCTH U
TAYHOCTH MOJATaKa, He pacrojake 3HAYajHUM OGHMMOM
[OJIaTaKa O jABHUM 3€/IeHUM [TOBPIIHHAMA;

2.06yxsar T'MIC 3I1 beorpama — cucTeM IPOCTOPHO Tpeba
na obyxsatu Tepuropujy I'TI 2021, a campkajHO jaBHe
3e/leHe MOBpHIMHe Kojuma raspyje JKII “3emenmio
Beorpan”;
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Task force. GS GIS was designed by a multidisciplinary task
force composed of experts in landscape architecture, urban
planners and IT/IS specialists.

Method of work. Data obtained from foreign literature* and
experiences of the Task Force experts represented a basis to
define the procedure of establishing GS GIS for Belgrade. The
project was mostly based on use of element-oriented meth-
ods of system modeling, and the basic standards were defined
to be ISO TC 211 and OpenGeospatial standards, as relevant
global standards in the field of geo-informatics. The method
of work on this project (Figure 1) comprised five phases:

1. Preliminary phase. This phase covered collection and
analysis of relevant literature (studies, scientific and techni-
cal papers...) for preparation of GS GIS. Moreover, it
included the definition of legal grounds for the preparation
of GS GIS for Belgrade.

2. Determination of current status. This phase encompassed
study of several segments (themes) of importance for for-
mation and use of GS GIS for Belgrade, which resulted in
the following data and conclusions:

—_

.Data on public green spaces - PUC “Zelenilo Beograd”
(“Greenery, Belgrade”) does not avail of a substantial scope
of data on public green spaces that are both updated and
accurate;

2.Scope of GS GIS for Belgrade - from the spatial aspect the
system should cover the territory of Master Urban Plan
2021, while from the aspect of its contents, it should
include public green spaces managed by PUC “Zelenilo
Beograd”;
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= Cnuka 2: lujarpam 0OCHOBHMX
Knaca naketa 3eneHuno

4 http://www.stadtentwicklung.berlin.de/umwelt/stadtgruen/gris/down-
loads/galk_systematik.pdf, http://www.geographie.uniosnabrueck.de/mitarbeit-
er/delange/projekte/gfu/gfu.html



3. YuecHUIIM Y YIPaB/balby jaBHUM 3€/I€HMM IIOBPIIMHAMA
rpafia - CHHUM/BCHHM Cy OpraHH3aluja U IIPOIEeCH
IIOC/IOBaba OpPTaHM3aluja (MHCTUTYIUja) KOje TUPEKTHO
WIM MHOIUPEKTHO YYeCTBYjY Y YIpaB/bamy 3€IeHUM
IOBpIIMHAMa Tpasia beorpana; u

4. PauyHapCKO-KOMYHHKAI[MOHa MpeXa y rpagy -
padyHapCKO-KOMYHHKAIIMOHA MPeXa, Koja 61 Moria OuTH
OCHOBa 3a INMOBesMBarbe Oynyhux ydecHHKa cucTeMa, He
IIOCTOjH.

3. IIpojexToBamse cucreMa OBoM (a3oM je U3BPIIIEHA IIPBa
urepanuja y Mopenupamy Oyayher cucrema. Ilog
MOJIe/TUpParbeM Ce OBJIe ITOPa3yMeBasIo M0jeIHOCTAB/bHBAIbE
objekara M Mpolleca pPeaHOT CBeTa KOjU IPeNCTaB/bajy
6ynyhu cappkaj cucrema. TokoM Ipolieca MOAeIHparba
neUHUCAHH CY:

1. Omiiru pyskunonanuu 3axresu I'VMC 311 uujy moppuky
Mopa 1a 06e36eIM cHCTeM y 00aB/barby 3aTaTaKa Be3aHNUX
3a YIpaB/balbe U OP>KaBakbe 3e/IeHUM ITOBPIINHAMA;

2.Mopen ciay4ajeBa ymorpebe Koju canpxu peduHHIIHje
ydecHHKa CHCTeMa, OITHCca CIydajeBa ynorpebe 1 gujarpam
caydajeBa yrorpebe;

3. HomatHe cneuuduKaiije Tj. 3aXTeBe CHUCTeMa KOjU He
[IpUITAfajy rpynu (PyHKIIMOHATHUX 3aXTeBa YUeCHHUKA;

4. [TnjarpaM OCHOBHUX KJIaca o6jekara ca OIHCOM.

TunoBu ocHoBHUX kimaca objekata I'MC 3I1 Beorpana
neUHHCAaHU Cy Ha OCHOBY aHajM3e MOJela ClydajeBa
ynorpebe, DOmATHUX CrHenu@HUKaMja U eKCIUIMIUTHIX
3axTeBa y4ecHHKa crcTeMa. OBe KiIace IpeNCTaB/bajy MPBY
uTepanujy y mgedHHHCamby MOTIIYHOT [Aujarpama Kjaca
CHCTeMa M Kao II0JIa3Ha OCHOBA 3a Ja/be IIPOjeKTOBAIbe
cucrema Koje he saBucTm on usabpane rmratrdopme 3a
umivteMeHTanujy. Ilopen npujarpama neduHHCAH je U
KaTajor objexara ca MpeIoroM MOTYhHX BPeIHOCTH CBHX
aTpubyra.

Cappxxaj THC 3II-a umHe 06jeKTH KOjU IIpHUIIANajy
ceiehinM makeTHMa Kraca:

* ITaker 3eneHWIO - Cagp>XKM Kaace Ha OCHOBY KOjUX ce
Kpeupajy 006jeKTH KOjH Cy allcTpaKTHa IIpefcraBa objekara
W3 peajiHOT CBeTa, a Koju cy pemeBaHTHU 3a [MIC 3I1
beorpaga (Cnuka 2). Y TeMaTCKOM CMHCIY 00jeKTH OBOT
IaKeTa Cy IOfe/beHH 10 TeMaMma (3eleHe IOBPILMHE,
3enenuno, 3embanu 06jexty, Ilon3eMHe HHCTaMALIHje,
IpaheBHHCKO-apXUTEKTOHCKH 00jeKTH, XHUAPOTEXHUIKH
objextn, 3actpre moBpuinHe, Mobwmmjap u Ompema)
(Cnuka 3);

* JTaketr Opp:KkaBame - CaipKU K/lace Ha OCHOBY KOjHX ce
Kpeupajy o6jekTH Koju Ciayke 3a mpaheme pamoBa
U3BeNEeHUX TOKOM Ofip’KaBarmba jeNMHHUIIA OfpKaBama U
3€JIeHUX ITOBPIIIIHA; 1

* Jlaker AJMHMHUCTPATHBHE jeIUMHHIIE - CafpXHU CKYI
K/Iaca KojuMa ce neUHHUIITY IPOLIeCH OfpXKaBarba U KOpHU-
mrhera aIMUHUCTPATUBHUX jenunna y oksupy ['IC 311.

3ENIEHA PETVJIATVBA | TEMA BPOJA

3. Actors in urban public green space management - the study
of organization and operational process in institutions
directly or indirectly involved in Belgrade green space man-
agement; and

4. Computer & communication network in the City -
Computer & communication network that could represent
a basis for connection of future system actors does not
exist.

3. System design. This phase includes realization of the first
iteration in future system modeling. The modeling in these
terms meant simplification of elements and processes from
the real world that represent future system contents. The
modeling process defined:

1. by the system in realization of tasks related to green space
management and maintenance;

2.Intended-use models containing definitions of: system
actors, description and diagram of intended uses;

3. Special specifications, i.e. requirements for systems out of
the group of functional requirements for actors;

4.Diagram of basic classes of elements, including their
description.

Types of basic classes of Belgrade GS GIS elements were
defined according to analysis of intended-use models, special
specifications and explicit requests by system actors. These
classes represent the first iterations in defining full diagram of
system classes and the starting point for further system
designing that will depend on the platform selected for
implementation. Aside from the diagram, a catalogue of
elements was also defined, including a proposal with possible
values of all their attributes.

GS GIS contents comprise elements belonging to the follow-
ing group classes:

= Greenery group - containing classes that form a basis for
creation of elements that are abstract presentation of
elements from the real world, relevant for Belgrade GS GIS.
The objects from this group are classified according to
themes (Green spaces, Greenery, Earth structures,
Underground installations, Civil structures and buildings,
Hydraulic structures, Paved surfaces, Mobile gear and
Equipment);

= Maintenance group - containing classes that form a basis
for creation of elements that serve to monitor works real-
ized during maintenance units and greenery maintenance;
and

= Administrative unit group - containing a set of classes that

define maintenance and use processes for administrative
units within GS GIS.

MH®O 2005/11 09



TEMA BPOJA 3EJNIEHA PETYNIATUBA

Yuecaunu cucrema cy CekperapujaT 3a KOMyHajHe H
crambeHe mnocose, JKI1 “3enennno Beorpan’, Cekperapujar
3a 3aILTUTY )KUBOTHE CPefiMHe U 3aBOJ 3a 3aLUTHUTY IPUPOLIE
Cpbuje, KOju U aXypHUpajy momaTKe cucteMa. KopucHunu
cHCTeMa Cy CBe OCTaJle OpraHusanyje u rpahanu xoju umajy
norpeby camo yBupa y cagpxaj [MC 3I1.

= Cnuka 3: O6jekTn naketa 3eneHnno nogesbeHn No Temama

4. IIpegmor ¢opmupamwa T'UC 3II. Y oBoj dasu je mar
npeytor (Iporpam) na/bux pangosa Ha popmupary IMC 311
Ca OKBUPHUM IIPEIMEPOM U TIPEAPAYyHOM pajosa. IIpemor
Ce CacToju Of TeT (pasHUX Ipoleca:

1. M3pana rmasHor npojexta [TIC 311 beorpana;
2. Ilpukympame 1 BepudHUKaLyja IOfaTaKa;

3. XapnBepcke u cobTBepCKe MPENIIOCTaBKE;

4. VIlHunujamHoO mymerbe 6asa MofaTaka; 1

5. O6yka KazpoBa.

CuHtesy mnpemrora pgaror 3a ¢opmupame [MC 3II
npencras/ba OpraHM3alMOHM aCIeKT Koju neduHHIIE
OPTaHM3AIIMOHY IIIeMy Y4eCHHKa ¥ ITOC/IOBa Koje 00aBbajy y
mporecy popMupama CHCTeMa, aJIU U eKCIUIoaTaluje.

5. IImmor mnpojexkar Pasa wuspage NIHIOT IPOjeKTa
IIpeNCTaB/ba/ia je IPOBEPY IIPEIOKEHOT CafipXKaja CHCTeMa,
MeTOJa IPUKYIUbaha IPOCTOPHHUX U aTPUOYTCKUX MIOIaTaKa
n 6ynyhe aHanmse mopgaraka cucreMa.

[Toppyuje Ha kojeM je ypabeH HMIOT IHpojekar je neo
Tormuupepckor nmapka, noppiuHe oko 4,3 xa. Mspana ITunor
IIPOjeKTa cacTojajia ce U3 Tpu dase:

= TIpuKyIUbake MPOCTOPHUX TOIATaAKa;
= [IpuKyIbare aTpUOYTCKUX MTOATAKA; 1
= Ob6pana momaraka u GopMuparse 6ase momaTaKa.

Pesynrar pana npefcras/ba IpOCTOpHa 6asa mogaTaka 3a eo
Toraumepckor mapka y K0joj CBaKM eBHAECHTHPAHU OOjeKaT
MMa TavyHO ¥ a)XYPHO CTambe IIoJjaTaKa peIeBaHTHUX 3a OBaj
npojekar (Cinuka 4). Ilopenm Tora miycTpoBaHe Cy H
MoryhHOCTH BpIIema pasHUX aHaIM3a HaJ IOofaluMa
cHcTeMa.
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System actors are: Secretariat for public utility and housing
affairs, PUC “Zelenilo Beograd”, Secretariat for
Environmental Protection and Serbian Institute for
Protection of Nature that also update data in the system. The
system users are all other organizations and citizens that only
have a need to browse the contents of GS GIS.

4. PROPOSAL FOR FORMATION OF GS GIS. This phase
includes submission of proposal (Schedule) of further works
on formation of GS GIS with indicative Priced Bill of
Quantities. The proposal contains the following five stages:

1. Preparation of final design for Belgrade GS GIS;
2. Data collection and verification;

3. Hardware and software settings;

4.Initial database feeding; and

5. HR training.

The proposal given for formation of GS GIS is synthesized by
organization aspects that define organizational structure of
actors and tasks to be performed in implementation and use
of the system.

5. PILOT PROJECT. The phase of pilot project preparation
represented a verification of the proposed system contents,
method for collection of spatial and attribute-related data
and future analysis of system data.

The territory covered by the pilot project is a portion of
Topcider Park, approximate area 4.3 ha. The preparation of
pilot project was carried out in three phases:

= Collection of spatial data;
= Collection of attribute-related data; and
= Data processing and formation of database.

The project outcome is a spatial database for a part of
Topcider park with accurate and updated data on condition
of every recorded element relevant for this project (Figure 3).
Furthermore, there are examples of various alyses that may be
performed with the system data.
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= Cnuka 4: Npumep npocTtopHe 6a3e nogataka 3a jefaH objekat
Ha noAapyyjy Aena Tonumaepckor napka



=» TIpunpema campikaja u gepUHHUCAIbE TTOCTYIIAKa
3a KapTupame 6uoromna beorpana

MoBopa 3a n3papy lNpojekTa “lNpunpema cagpxaja un
nedvHucame nocTynka 3a kapTupare 6uoTtona beorpaga”
npomnsaiao je u3 ctpareluKkor onpegenemna M 2021. pa ce
Beorpag nnaHupa Ha npuHumMnuma ogpxusoctu! [laHac ce
ynpaBo KapTupare 6uoTtona carnegaBa Kao HeonxogHa
OCHOBa OBaKBOI MPUCTyNa nnaHnpamy rpaga. dpyru nosos je
YMHbEHMLA Ja CUCTEM 3efIeHUX MOBPLUMHA rpaaa, NiaHnpaH Ha
6a3n kapTe TUnosa rpaackux brnotona, obesbehyje HeonxoaHe
MHhopMaumje 3a annmkaumjy Hu3a UHTepHaLUMOHaNHMX
cTpareruvja, KOHBeHuUMja, aupekTusa u ap. Tpehu nosog je
YMHeHMLA — NPOU3MLLA U3 NPETXOAHOr - Aa Y MHOTUM rpajosa
cBeTa KapTa rpagckux 6uotona npeactasiba Kiby4YHU Ae0
MH(OPMaLMOHNX OCHOBa rpaga. Kaptupare rpaackux 6uortona
y €BPONCKMM rpafoBumMaZ je nnaHepcko opyhe 3a uHTerpauujy
3awTnTe 6uoamBepanTeTa y Npouec ypbaHnCcTuIKor
nnaHupama.

Beorpag je jemaH oxm rpafoBa M CTapUX €BPOIICKHUX IIPECTOHHUIA KOjH jOII
yBeK Hema HMH(GOPMAIMOHM CHCTEM, OJHOCHO 6ady IofaTaka U KapTy
yp6anux u cybypbanux 6uoromna’. C 063MpoM Ha CTPATEIIKO OIIpeie/berhe
6ynyher rranupama Beorpaga Ha mpuMHIMIINMA OOPXXUBOCTH, a ITOCEOHO
CHCTeMa 3eJIeHMX IIOBPIIMHA, Kao U OpojHHX MebyHaponHux o6aBesa, a
caMHM THM M MOTYRHOCTH Koje ce OTBapajy, peajsaliija OBOT IpojeKTa
Hamehe ce xao umneparuB DBeorpama y HapeOHHX HEKOJHKO TOLMHA U
IIpeaycIoB 3a GpyKe IPUK/bYYNBabE U aCOLMjaljy y mocTojehe eBpoIicke 1
CBETCKE MHTErpaliioHe TOKOBe.

KrbyuHe pecdmHuumje

Buomon ce depunuue xao nodpyuje ca penamugro 006po okapaxmepucanum
YyCn08UMA Hcusomme cpedute, Koje npedcmasna CriaHuuime u HUBOMHU
npocmop jedHe kapaxmepucmuume 6uoyeHo3e, 00HOCHO JHUBOMHe 3ajedHULe.
Y cmucny xapmuparea, 6uomon Ha mepeHy npedcmasba jacHo OuBUUeHY
NOBPUIUHY €A PelamUBHO jeOUHCINBEHOM CMPYKMypom 6ecemaiuje u
kopuuiherva.

ITo0 kapmuparem Guomona nodpasymesa ce uHeeHMAPU3AUUjA U
Kameeopuzayuja 6uomond, usmehy ocmanoe u ca cmaHosuWIMa 3dwmume
npupode, u epaguuko npemcmasparbe HwUxose seluduHe u oucmpubyyuje.

Kapmuparwe epadckux 6uomona je npoyec odpehusara u onucusarba
senunuHe U OUCMpubyyuje c6UX 3HAYAJHUX YPOAHUX NPUPOOHUX NodpyUuja ca
Hamepom kpeuparea mpexce 6uomona (xabumama). Kpos xapmuparve
epadckux 6uomona OemamHuje ce 00yxeama pasauvum Keanumem u
unmenzumem xopuwiherba nospuiuna, cmoea noped 3dauimume Npupode,
Kkapmupare 2padckux Ouomona HANA3U Opojuy npumeny y Opyeum
cekmopuma naanuparea epada (Cmanosarve u cmambero mxuso, I1puspedre
denamuocmu u npuspedre 3o1e, Komepyujanne 3one u epadcku yewmpu, JasHe
cnyscbe, jasuu objekmu u xomnaexcu, Cnopm, cnopmcku obOjexmu u
komnaexcy, 3enene nospusute, Ilomonpuspedne nospuiune u o00jexmu,
Bodene nospuwune, Ipobwa, Caobpahiaj u caobpahajme nospuiune, Komynanme
denamuocmu u unHgpacmpyxmypHe nogpuiuite).

PykoBopgunay npojekra:
Anuna Teoduriosuh, AUIULUHK.IIEj3.apX.

KoHuenTop n metogonor:
TIpod. np Jacmuuka I1Bejuh, mejs.apx.

CuHTE3HU TUM:
np Jacmunka IBejuh, Aunia Teopunosuh,
np Cno6onau JoBanosuh, Aunpeja TyTynimh

PagHu Tum:

Bepuiia Murposuh, Topan Cekymh, Cuanina
Hosaxosuh, Anekcanzpa Besmap, Mupjana
TTonosuh, Hemama Jesruh, Momup Murposuh

[MaBHM KOHCYNTaHT:
IIpod. np Bragumup Mauypa

KoHcynTtaHTu:

Mp Anekcaugap Byunhesuh, np Jby6unko Paxomari,
ap Omurap Jakymmh, Bpanuctas Boxxkosuh,
Mupjana Iyuh, Becua Mutojkosuhi, Bojucias
Mumuh, ITpod. ap Bepa Murposuh-Tyryunnh,

1p Parko Pucruh

1 Mornasme 2.2.5. Beorpan, rpan mo Mepu Ogp)KMBOCTH
(ctp. 214), C. Jluct rpapma Beorpama 6p. 27/03;

2 Ilpema momammuma us 1996. Kaprupame 6uoroma y

Hewmaukoj cripoenieno je y 160 rpagosa. Meby Hajkom-
IUIEKCHUJUM Cy KapTupawme Ouoroma BepiuHa u
Dpankdypra va Majun. O Apyrux eBpONCKHUX IpajoBa
To cy Bew, Cans6ypr, AmcTepniam, JIoHI0H, CTOKXO/IM,...

Ha OCHOBY pacIosioXuBe JMTepaType HEMaMoO TadaH
YBHI y TPafioBe KOjH HHCY yPaaWwId KapTHpame 61o-
Torma. 13 6/vker OKpy)kerba Ha OCHOBY HAIIINX CasHarba
TO je 3arpe6, CapajeBo,...
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=» Definition of contents and procedure
for Belgrade biotope mapping

The motive for the development of project “Definition of contents Project leader:
and procedure for Belgrade biotope mapping” resulted from the AnicaTeofilovic, B.Sc. in Lscp.Arch.
strategic determination revealed in the Master Urban Plan .

i . 1N d Consept and methodology:
through 2021 - to plan Belgrade on a sustainable!. Nowadays, Prof. Jasminka Cvejic, Lscp.Arch.
biotope mapping is regarded as a necessary basis for such
approach to urban planning. Yet another motive is the fact that Synthesis:

Prof. Jasminka Cvejic, AnicaTeofilovic,

the system of urban green areas, planned on the basis of urban ! : .
D.Sc. Slobodan Jovanovix, Andreja Tutundzic

biotope type map, provides necessary information for the appli-

cation of a range of international strategies, conventions, direc- The working team:

tives, etc. The third motive is the fact — stemming from the above Verica Mitrovic, Goran Sekulic, Sinisa Novakovic,
mentioned - that the urban biotope map represents a key seg- Aleksandra Vezmar, Mirjana Popovic, Nemanja
ment of the municipal information base in many cities world- Jeletic, Momir Mitrovic

wide. Urban biotope mapping in European cities? is a planning The main consultant (leading):

tool for the integration of biodiversity protection in the urban Prof. Vladimir Macura

planning process.
Consultation:

. . . N . . M.Sc. Aleksandar Vunixevix, D.Sc. Ljubinko
Belgrade is one of the cities and old European capitals still without an infor- Rakonjac, D.Sc. Dmitar Lakusic, Branislay Bozovic,

mation system i.e. database and map of urban and suburban biotopes3. Mirjana Gucic, Vesna Milojkovic, Vojislav Milic,
Considering the strategic determination for future sustainable planning of D.Sc. Vera Mitrovic-Tutundzic, D.Sc. Ratko Ristic
Belgrade, particularly its green areas, and the numerous international obliga-
tions, and thus the opening possibilities, the project implementation
becomes the imperative for Belgrade in the coming years and a prerequisite
for faster accession and association in the present European and Global inte-
gration tendencies.

Key definitions

Biotope is defined as an area with rather well characterized environmental con-
ditions that represents habitat and environment of a typical biocenosis, i.e. liv-
ing community. In mapping terms, biotope in the field represents a clearly
defined area with relatively uniform vegetation and land use structures.

Biotope mapping implies inventory and classification of biotopes from the
aspect of nature protection, inter alia, and graphical presentation of their sizes
and distribution.

Urban biotope mapping is a process of defining and describing size and distri-
bution of all relevant urban nature areas in order to create biotope network
(habitat). Urban biotope mapping helps to cover in more detail, diverse quality
and intensity of land uses, and thus, along with nature conservation, urban
biotope mapping is extensively applicable in other urban planning sectors
(housing and residential areas, economic activities and industrial zones, com-
mercial zones and downtowns, public services, public institutions and complex-
es, sport, sports facilities and complexes, green areas, agricultural areas and
facilities, water bodies, cemeteries, traffic and traffic-ridden surfaces, communal

activities and infrastructural areas). ! Section 2.2.5.] Bce}gﬁeéil;ﬁinﬁe <ty (p.214), Officil

2 According to data collected in 1996, biotope mapping was
performed in 160 cities in Germany. The most complex
cities where biotope mapping was performed are: Berlin,
Frankfurt am Main. As for other European cities, these
are: Vienna, Salzburg, Amsterdam, London, Stockholm,...

Based on the available literature, we have no precise infor-
mation on cities where biotope mapping has not yet been
performed. As far as we know, in our neighboring coun-
tries, such cities are: Zagreb, Sarajevo,...
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Hws. Ilpojexra je ma meduHMINE ITOCTYIAK KapTHpama
6uoromna 3a tepuropujy beorpama M mpumpeMu Kbyd 3a
Kaprupame. [TocTymak ¥ K/byd Cy mpoBepeHH Kpo3 ITmror
mpojekat 3a TepuTOpHjy 14. YpbaHHCTHYKe LenTHHE -
Boxposau. Ilopen Tora, e Ipojekta je 6M0o na na
mpenopyke 3a ¢dopmuparme leorpadckor nHbOpMaIoHOT
cucrema 6uoromna beorpana U IpeIjIoXH y4eCHUKe Y Ta/beM

pany.

IToppydyje muwior mpojekra. Hamasu ce y cpenmoj 30HHU
Beorpama* u obyxsara Belium nemom usrpabheHo mompydje
PasIMYUTUX HaMeHa, CTPYKTYpe M CTelleHa 3ay3€TOCTH,
[TO/OTIPUBPENHE IOBPINKHE, HAMYIITEHO 3€MJBUIITE,

IeloHMje, CIMBOBE TPHU IIOTOKA, M Op. Ia je 360r CBOT
pasHOBpCHOT Kopuitherma 3eM/bUIINTa OBO IOApyYje
IIOTOIHO 32 IIPOBEPY NpeUIoKeHe METONO/IOTHje 1 K/by4a 3a
Kaprupame 6uoromna (Cruxka 1).

TRAHELI H SERSLL O ST
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= Cnuka 1: MNopapyyje nunoT npojekTa

Meron pama. Ha ocHoBy cBercke® n momahe® mureparype
nedHUHMCAH je IIOCTYIIAK KapTHpamba OHOTOIIA 32 TEPUTOPH]Y
Beorpana. Y n36opy HaunHa pama pajHa Ipyna ce HajBHILe
OC/IOHWIA Ha MCKYCTBa HeMauykux rpamoBa M YIYTCTBa
“Pamne rpyme 3a kaprupame Ouoroma y wusrpaheHum
mozipyyjuma’’ Koja je mpBo 1986. roguue, a satum 1993.
rogrHe oOpajnMIa OCHOBHHM IIPOrpaM 3a CIPOBObheme
KapTHpama GHOTOIA y Tpafy U Ceiy.

Merton pama Koju je IpuMemeH y [TWIoT IpojeKkTy cacTojao
ce u3 tpu ¢dase (Cnuka 2):

4 TIpema I'TI Beorpana 2021.

Drachenfels von O. (1994): Kartierschluessel fuer Biotoptypen in Niedersachsen
Niedersaechsisches Landesamt fuer Oekologie, Naturschutz und Landespflege in
Niedersachsen A/4, Niedersachsen;

Ermer,K., Hoff R., Mohramann, R.(1996): Landschaftsplanung in der Stadt,
Ulmer, Stuttgart, Deutschland;

Sukopp N./ Wittig R. (1993): Stadtoekologie Ein Fachbuch Fuer Studium und
Praxis, Gustav Fischer Verlag, Stuttgart;

Jedicke,E.,\ (1994): Biotopschutz in der Gemeinde, Praktischer naturschutz,
Neimann, Germany

LBejuh,)., Pagynosuh,C., ABpamosuh M. (1996): BpenmoBame 6uoroma
Bemkor parsor octpsa, [Togynasmwe y Cpbuju - 3airrura , ypeherse, pasBoj.-
WspnaBay Yupysxeme yp6anucra Cpbuje, beorpan;

Kojuh, M., ITonosuh, P., Kapayuh, B.(1994): ®uTonHINKaTOPH U IHUXOB 3HAYAj
Y TIPOILIeHN eKOJIOMIKUX yc/oBa cranuinTa - MI1”Hayka” Beorpan;
O6paros-ITerkosuh [I., Isejuh J., Tyrynnmh A. (2000): ®ropucTnuke
KapaKTepHCTHKe ciBa Kymonparxor notoka Illymapcrso 4-5. Beorpan. (ctp. 59-71)
Arbeitsgruppe “Methodik der Biotopkartierung in besiedelte Bereich  prema
Ermer,K., Hoff R., Mohramann, R.(1996): Landschaftsplanung in der Stadt,
Ulmer, Stuttgart, Deutschland

SEJIEHA PETYJIATUBA TEMA BPOJA

The project aims at defining biotope mapping procedure for
the territory of Belgrade and preparation of the biotope map-
ping key. The procedure and the key have been verified
through a pilot project for territory 14, Vozdovac urban enti-
ty. Moreover, the project objective was to give recommenda-
tions for the development of Geographic Information System
on Belgrade biotopes and to propose participants for further
work.

The pilot project area is in the central zone of Belgrade* and
covers mostly developed area of various land uses, structures
and occupancy levels, agricultural area, abandoned land,
landfills, basins of three streams, etc. and is, due to its diverse
land use, suitable for the verification of the proposed biotope
mapping methodology and key (Figure 1).

Methodology. Belgrade biotope mapping procedure was
defined based on worldwide> and domestic® literature. In the
selection of methodology, the task force mostly relied on
practices from German cities and Guidelines developed by
“Task force for biotope mapping in the developed areas™”
that drafter first in 1986, and then in 1993, the Baseline pro-
gram for urban and rural biotope mapping.

Methodology (Figure 2) applied in the pilot project com-
prised three phases:

= e

=
—rmrmw amrne

= Cnuka 2:
MeTop paga
Ha NpojeKTy

4 According to Master Plan of Belgrade through 2021.

Drachenfels von O. (1994): Kartierschluessel fuer Biotoptypen in Niedersachsen
Niedersaechsisches Landesamt fuer Oekologie, Naturschutz und Landespflege in
Niedersachsen A/4, Niedersachsen;

Ermer,K., Hoff R., Mohramann, R.(1996): Landschaftsplanung in der Stadt,
Ulmer, Stuttgart, Deutschland;

Sukopp N./ Wittig R. (1993): Stadtoekologie Ein Fachbuch Fuer Studium und
Praxis, Gustav Fischer Verlag, Stuttgart;

Jedicke,E.,\ (1994): Biotopschutz in der Gemeinde, Praktischer naturschutz,
Neimann, Germany

6 Cvejic,].,Radulovic,S.,Avramovic M. (1996): Evaluation of biotopes on ‘Veliko

ratno ostrvo’ island, Danube basin in Serbia - Protection, planning, develop-
ment.- Publisher: Association of Urban Planners of Serbia, Belgrade;

Kojic, M., Popovig, R., Karadzic, B.(1994): Phytoindicators and their significance
in assessment of environmental conditions in habitats - IP “Nauka” Belgrade;

Obratov-Petkovic D., Cvejic J., Tutundzic A. (2000): Floral characteristics of
Kumodraz stream basin. Magazine “Sumarstvo® 4-5, Belgrade (p. 59-71)

Arbeitsgruppe “Methodik der Biotopkartierung in besiedelte Bereich *, according
to Ermer,K., Hoff R., Mohramann, R.(1996): Landschaftsplanung in der Stadt,
Ulmer, Stuttgart, Deutschland
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TEMA BPOJA 3EJNIEHA PETYNIATUBA

ITPUIIPEMHA ®A3A. Y okBupy oBe (hase IPUKYIUbEHE CY
pasIH4nTE pesieBaHTHe KapTorpadcke IONIOTe M CTYAHje,
HAYYHU U CTPYYHH PAfiOBU PEIEBAHTHU 3a KapTHParbe
6uoromna. Takobe, je odopmpen cmmcak pedepeHTHHX
CTyOMja, HAYYHUX U CTPYYHHUX PafoBa KOjU INPENCTaB/bajy
M3BOpP IIOlaTaKa 32 KapTHpame GMOTONa Ha TEPUTOPHUjU
Beorpama8

IMPUKYIUBAIBE ITOJATAKA. OBa ¢asa obyxsaTuia je
crnenehe xopake:

Kaprupame tHmoBa 6mMoroma. Y oxBupy oBe dase
M3BPIICHO je pallwlamaBame Hompydja Bokpmosma Ha
tuIose 6uoromna. Kapra mocrojeher xopuntherma semspurnra
U yBUJI Ha TepeHy OWIM Cy OCHOB 3a 0Baj panl. Kaprupame je
o6aBspeHO crenehum mocrynimma:

a) IMTUTaIM3allMja Ha eKpaHy KOjOM je BPIIEHO U3/IBajarbe
TPaHUIA MPOCTOPHUX I0jaBa — GHOTOIIA HA TEPUTOPHUjU
ypbanucruuke nenmnHe Boxposan (Civka 3), HaKOH 4era
je nobujena PanHa xapTa 6uororna;

b)dbopmupamwe npennMuHapHe THIIONOTHje OHOTOIA 32
Tepuropujy bBeorpama (y rpammmama ITI 2021), ca
XHjepapXujcKoM CTPYKTypOM Y 4YeTHUpH HuBOa: [1aBHa
rpyna, Tun 6uoromna, [Toxtun u Bapujanuja;

C) TEPEHCKH paj Y LWbYy [IPOBepe M3IBOjeHHX OHMOTONA Ha
TepeHy;

d) bopmupame mnpenumuHapHe Kapre OMoTOma Ha
TePUTHOPHjH YPOAHUCTUIKE Lie/IMHe BoxkmoBail.

= Bapwujanta A Cnuka 3: MNpumep
n3gpajarba Tuna buotona paackux
yrapa (B) n Bohrbaka (L) Befmx og,
500 M2y Mewwosutnm 610Ky (A)

8 Ca crucka on 86 pedepeniy, HaBoguMo Heke: Borojesuh, P. (1968):

DopuCcTHIKa U PUTOLEHOMOIIKA UCTPAXKUBaha BereTalyje Ha BUIIBUIKO)
xocu Kpaj Beorpaga - DracHuk nHCTHTyTa 32 BoTaHMKy M GoTaHM4Ke Garire
Vuusepsurera y Beorpany, 3(1-4); Bopucasbesu}, Q., JoBanosu}-Iymu}, P.,
Muf{n}, B. (1955): Bereraunja ABaje. 360pHuk pagoBa IHCTHTYTa 3a €KOIOTH]Y
u 6uoreorpadujy CAH; JoBanosuh, C. (1992): Cunexonomka 1 ¢hropucTuika
CTyIuja pyziepajiHe Beretaiuje Ha moapydjy Beorpaga, JJokTopcka nucepranuja,
Buonomku axynrer Yuusepsurera y Beorpany; Josanosuh, C., Jankosuh,
M.M., CreBanosuh, B. (1990): Yiora u 3Hauaj pynepanse dope u Bereraruje y
eKOCHCTeMHMa I'PaJiCKUX U MHAYCTPHUjCKHX Hace/ba - Exostornja u reorpaduja y
perraBamy mpobaeMa SKHBOTHe cpenmuHe, Iloce6Ha nsmama Cprckor
reorpadckor apymursa, 69: 136-139, Beorpan; Tymosuh, A. (1954): ITpuror
mosHaBamwy geHppodiope Beorpama m okommue - Dracauk Illymapckor
(axysrera y Beorpany, 7. 1 ap.

14 MH®O 2005/11

PRELIMINARY PHASE. In this phase various relevant basic
cartographic data and studies, scientific and technical papers
relevant for biotope mapping were collected. Furthermore,
we formed a list of reference studies, scientific and technical
papers, representing a source of data required for the map-
ping of biotopes in the territory of Belgrades.

DATA COLLECTION. This phase covered the following
steps:

Biotope type mapping. This phased involved the classifica-
tion of Vozdovac territory into biotope types. The map of
current land uses and the field investigations represented a
basis of this work. Mapping was performed through the fol-
lowing procedures:

a)Screen digitization, through which the spatial phenomena
- biotopes - present in the territory of Vozdovac urban enti-
ty, were delimited, and the Draft biotope map was subse-
quently obtained (Figure 3);

b)Establishment of preliminary biotope typology for the ter-
ritory of Belgrade (within boundaries of Master Plan of
Belgrade through 2021), along with 4-level hierarchic
structure: Main group, Biotope type, Subtype and Variant;

c) field-based work aimed at verification of biotopes recog-
nized on site;

d) development of preliminary biotope map for the territory
of Vozdovac urban entity.

8 Selected references from a list of 86 references: Bogojevic, R. (1968): Floral and
phytocenosis investigations of vegetation on Visnjicka kosa near Belgrade. -
Journal of the Institute of Botany and Botanic Garden at the University of
Belgrade, 3(1-4); Borisavljevic, Lj., Jovanovic-Dunjic, R., Misic, V. (1955): Avala
vegetation. Proceedings of the Institute of environment and biogeography,
Serbian Academy of Science; Jovanovic, S. (1992): Synecological and floristic
study of ruderal vegetation in the territory of Belgrade, Doctoral thesis, Faculty
of Biology, University of Belgrade; Jovanovic, S., Jankovic, M.M., Stevanovic, V.
(1990): Role and significance of ruderal flora and vegetation in urban and indus-
trial ecosystems.- Ecology and geography in solutions to environmental prob-
lems, Special Edition of the Serbian Society of Geography, 69: 136-139, Belgrade;
Tucovic, A. (1954): Contribution to knowledge on dendro-flora in Belgrade and
its surroundings.- Journal of the Faculty of Forestry Engineering, Belgrade, 7.
and other.



H36op penpesenratuBHux mnoBpmuHa. OBa (dasa
rmogpasyMeBa onabup MOBPIIMHA KOje Cy pelpe3eHTaTHBHE
3a ompebene TunoBe 6uoromna.

Kaprupame penpesentaruBHux mospummHa. OBa ¢asa
[ofipasyMeBa I€Ta/bHO MPHUKYIUbalbe MMofiaTaka Kao IITO Cy
CBOjCTBA CTAHUINTA, QrIopa, ayHa, CTarbe Ofp)KaBatba, UTA.,
3a uzabpane pernpesenraruBHe noppinHe (Cauka 4).

= Cnuka 4: geHTudnkaumja GubHUX TakcoHa
HernocpeaHo Ha TepeHy

OBPATA TIOJATAKA. OoMm ¢asom je obGyxsahena
aHa/IM3a IPUKYIUCHUX IIOIaTaKa 3a TEPUTOPHjy ypOaHHU-
CTHYKe IeMMHe BoxkpoBall. AHaJUSHpaHM Cy KapTHPaHU
THUIIOBH GMOTOIA IIpeMa, Ha IpHMep, IIPOLEHTY IOPO3HHUX
MOBPIIMHA, 06PAC/IOCTH PyJePaTHOM BETETAIMjOM, BPCTU
noponpuBpefe, U c1. Takobe, aHamM3MpaH je OGHONOIIKM
CIIEKTap U eKOJIOIIKU HHICKCH.

Pagna rpyma. Ymnmim cy je cTpydymanu IiejsaxkHe
apXMUTEKType, 6M0/I03H, YPOAHUCTH, apXUTEKTe, Teorpadu.
ToxoMm mojemuuux (asa pasa KOHCYATOBAHH Cy M CTPY-
YHallM PasIMYUTHX CHEIUjaTHOCTH - WH)KEHEepH IIyMa-
PCTBa, T€0/I03H, ENO/I03H, XMAPO/I03H, HHKEIhepH TeoTie3nje,
crpyumany 3a ['MIC u pa/bMHCKY [eTeKIHjy, HCTOPUYIapH
YMETHOCTH H JIp.

KapTtorpadcke momore xoje cy mpuxyIUbeHe 3a moTpebe
KapTHpama 6MOTOIA Ha TePUTOPHjU YPOAHUCTHUUKe Iie/IHHe
Boxxposar, cy:

= Oprodoro caumim us 2003. rogusne, P 1:5000;

= OcHoBHa [OpKaBHa Kapta (tomorpadcka momsora),
P 1:5000;

* [paduukn MOKyMEHTAUHOHH [eo leHepasHOT IUTaHA
Beorpama 2021. (ITocrojehe kopurtheme sempurnra 2001.,
3enene nospuute (2001.), Orpanndersa ypoaHor passoja,
Kapta rpaHuna 1 rnofena ofpyd4ja reHepa/IHOT IVIAHA U JIp.); 1

= PagmuunTte TeMaTcKe KapTe (XHOPOJIOIIKE KapTe, KapTe
6OHMTETAa 3EeMJBHINTA, KapTe YIPOKEHOCTH 3EMJ/BUILTA
€pO3HjOM U BOJIOM H [Ip.) KaO JOJATHHU M3BOPH IOfIATAKA.

Behuna kaprorpadckux momora je reopedepeHuupana y
Ip>KaBHOM KOOPIMHATHOM CHUCTEMY U TaKO IIPUIIPEM/bEHA 32
pan y cobrepckom nakety MapInfo Professional 7.0.

3EJIEHA PETYJIATUBA TEMA BPOJA

Selection of typical areas. This phase implies selection of
areas typical for certain biotope types.

Mapping of typical areas. This phase implies thorough col-
lection of data on: habitat characteristics, flora, fauna, main-
tenance level, etc, for the selected typical areas (Figure 4).

DATA PROCESSING. This phase covers analysis of the col-
lected data for the territory of Vozdovac urban entity. The
mapped biotope types were analyzed according to, for
instance, percentage of porous surfaces, ruderal vegetation
coverage, type of agricultural activity, etc. Moreover, the bio-
logical spectrum and the ecological indices were analyzed.

The Task Force was composed of experts in landscape archi-
tecture, biologists, urban planners, architects, geographers. In
some phases various other specialists were consulted -
forestry engineers, geologists, pedologists, hydraulic engi-
neers, geodesists, GIS and remote detection specialists, art
historians, etc.

Basic cartographic data collected for biotope mapping in the
territory of Vozdovac urban entity, were:

= Orthophotographs taken in 2003, scale 1:5000;

= Basic state map (basic topographic data) (63 sections of
central part of the city were taken in the period 1980-
1990’s, while others were taken in 1960’s), scale 1:5000;

= Graphical section of Master Plan of Belgrade through 2021
(Present use of land in 2001, Green areas (2001),
Restrictions to urban development, Map of boundaries and
division of the territory covered by the Master Plan, etc);
and

= Various theme maps (hydraulic maps, map of land quality,
map of land exposure to erosion and water, etc.) as addi-
tional data sources.

Most of the basic cartographic data is geo-referenced in the

State coordination system and thus prepared for processing
in MaplInfo Professional 7.0 software package.
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TEMA BPOJA 3ENEHA PETYNIATUBA

Pagna xapra 6moroma QopmupaHa je Ha OCHOBY Kapre
nocrojeher kopuinhema semspumnra us 2001. ropuHe,
OcHOBHe Ip)kaBHe KapTe, Ka0 M AUTUTATHOT OpTOdOTO
cunMKa u3 2003. ropuHe. [fururanau oprooTo CHUMAK, K0
Haja)XypHHUja MOIJIOra, je y HajBehoj Mepu kopuinheH Kao
ImojyIora 3a MAWTHTAIM3allMjy, a Kao OCHOBHa MeToja
ITOC/TY KA je MeTofa MaHyenHe poronHTeprperannje. OBaj
MeTOfl je 3HAYajHO PefyKoBao YTPOIIaK BpeMeHa 3a
TePEHCKO KapTHpame, jep ce IeTOKYIIHA IpUIIpeMa OfiBUja ¥
KaHLeMAapUju Ha peraTuBHO jedTHHO] codTBepcko
/xappBepckoj miatdopmi, ca 3agoBo/baBajyhom tadnourhy
u noyspasolthy y pesynrare pana.

IIpocTopHe mojaBe cy H3fiBajaHe M O3Ha4yaBaHe IIpeMa
YCBOjeHOM IIpaBUIy, KaO IIOJIMTOHU MoBpuInHe 500 M2
(u3yseTHO Kao MOMWIMHMjE WIM Tadke), IPYIHCaHe IIpeMa
HHUBOYy THHIA 6MOTOma. 3a CBaKy MW3[BOjeHY IIOBPIINHY
YHECeH je IofiaTaK Koju je ofipebyje Ha HUBOY IJIaBHE I'PyIIe,
THIa 6MOTOIIA U TOATHIIA (M €BEHTYa/HO BapHjalyje).

IIperumunapHa THHOmOorMja 6umoroma  bBeorpama
dbopMupaHa je TOKOM H3paje NoMeHyTe PanHe KkapTte
6uorona. 3a Qopmuparme NpeTMMHHApPHE THUIIONOTHjE
nsabpaHa je XujepapXujcka CTPyKTypa, kKoja omoryhaBa
oOyxBarame O>KHBOTHHX IIPOCTOpA Ca pPasIUIUTOM
merapHoInhy. Kao ysop xopuihen je Kbyu s3a kapruparse
6uororma ®Ppankdpypra Ha Majun’. IlpenumunapHa
Tumnonoruja 6uoromna beorpana je campxaaa YeTHpH HUBOA:

1. D1aBHa rpymna. YKYIIHO je M3[BOjeHO IeBeT [JIABHUX IPyIIa,
u To: Memosute usrpabene crpykrype; [Ipuspente 3ose,
KOMepLijaHe 30He U MHGPACTPYKTypHe IOBPILUHE;
Cao6pahajuu cucrem; 3e/eHe U peKpeaTUBHE ITOBPIIIMHE;
Konnene Bozme; Tprrhauu, BIaXHH yrapu U HePHOSHIHO
cyBa cranuita; llo/ponpuBpente mospuinHe; Ipyrme
npseha, skuBune, mmbpanu U iyme [pancku yrapw,
MOBPIIMHCKY KOIIOBM, HACHUIH, ACHOHHj€ M 3HIOBH.
[ToBpuinHe Ha KOjUMa KapTHparbe TI'PajfcKux OGHOTOINA
objekTBHO HHje Moryhe (kao HIp.: HempoxomHa
OApydja M IOApydja KOjUMa je HPHUCTYI 3abparbeH,
BeJIMKA IPAMIMINTA, 00jeKTH jaBHe HaMmeHe, 00jeKTH Off
MOCeOHOT 3Hadaja M Ip., CBPCTaHe Cy y MOCeGHy rpyiry
(HynTa rpyma).

2.Tun 6uoroma. Tun O6Guoroma nedUHUCAH je Ha/BUM
pacwiamaBamkeM [JIABHUX TIPylna Ha OCHOBY [eTa/bHe
HameHe 3semspuinta (y Hajehoj Mepm Ha ocHOBY
CeKTOPCKUX Kapara moctojeher kopuirhema semsbuiiita
I'TI 2021). Ha Taj Ha4MH DOLUIO Ce 4O IMOfie/Ie HIIP.: IJIaBHE
rpyme MemoBure usrpahene crpykrype, Ha cienehe
TUIIOBe OUTOIA: KOMIIAKTaH GJIOK, OTBOPEH O/I0K, 610K ca
VHIMBUAYAIHUM CTaHOBameM, OJIOK ca IapTajcKUM
TUIIOM Tpajiibe, OI0K ca CIIOHTAaHOM M3TPaIboM, MeEIIo-
BUTH 67I0K, 6JI0K y IPUTPAICKOM U CEOCKOM Haceby, 00jeK-
TH jaBHe HaMeHe M HAaIyIITeHH U HeIOBPILIEHH 00jeKTH.

9 http://www.senckenberg.de/files/content/forschung/abteilung/botanik/
phanero-gamen1/biotoptypen.pdf
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The draft biotope map was formed based on the map of
present land uses developed in 2001, basic State map, and a
digital orthophotograph taken in 2003. The digital orthopho-
tograph, as the most updated datum, is mostly used as a basic
datum for digitization, while the primary method applied
was the method of manual photointerpretation. This method
significantly reduced time consumption for field mapping,
since the entire preparation is performed in office, using a rel-
atively inexpensive software/hardware platform, producing
results of satisfactory accuracy and reliability.

The pre-adopted rule was applied to distinguish and desig-
nated the spatial phenomena as polygons of 500 m2 in area
(in exceptional cases as poly-lines or points), grouped accord-
ing to biotope type level. Entry made for each distinguished
area comprised of a datum determining the area at main
group, biotope type, and subtype levels (in some cases at vari-
ant level as well).

The preliminary typology of Belgrade biotopes was formed
during development of the already mentioned draft biotope
map. Hierarchic structure was selected for the formation of
the preliminary typology, since it enables coverage of living
areas in varying details. The key for mapping biotopes in
Frankfurt am Main® was used as a model. The preliminary
typology of Belgrade biotopes contained four levels:

1. Main group. Nine main groups were recognized in total,
that is: mixed developed structures; Economic zones, com-
mercial zones and infrastructural areas; Traffic system;
Green and recreational areas; Inland waters; Reedy land,
wet fallows and periodically dry habitats; Agricultural
areas; Groups of trees, hedges, shrubberies and woods; and
urban fallows, pits, embankments, landfills and walls. Areas
where urban biotope mapping was impossible to be per-
formed for objective reasons (such as: impassable areas,
forbidden areas, big construction sites, public facilities,
facilities of particular significance, etc, were all classified
into a special group (zero group).

2. Biotope type. Biotope type was defined by further classifi-
cation of main groups based on detailed land use (mostly
based on sector maps of the present land uses in the Master
Plan through 2021). This resulted in further classification
of, for instance, ‘mixed developed structures’ group to the
following biotope types: compact block, open block, indi-
vidual residential block, block with multi-tenant type of
construction, spontaneously built block, mixed block,
block in suburban and rural settlement, public facilities,
and abandoned and uncompleted buildings.

9 http://www.senckenberg.de/files/content/forschung/abteilung/botanik/
phanero-gamen1/biotoptypen.pdf



3. IMoprum. [leTa/sbHUM pacwIar-aBarbeM TUIIOBA 6MOTOIA Ha
OCHOBY CTelleHa 3ay3eTOCTH, MopdoIoryje, THIA
caobpahajuuie u caobpahajHe moBpIIIMHE, HHTEH3UTETA
oIpXXaBama, BpPCTe CIO0OOTHMX IIOBPIIMHA, HaMeHe
MOBPIIMHA M OCTaIUX KPUTEPUjyMa CIUYHOT HHUBOA
HDeTa/bHOCTH JedHUHMCAHU Cy IOATHUIOBU. Tako cy
mobujenn cnemehn momTHIOBM - MOTHYHO 3aTBOPEH
KOMITaKTaH On0K cTemeHa 3aysetoctu 70-100%,
IMpeTe)XHO MHTEH3MBHO HETOBaHe 3e/ieHe IIOBPIIUHE,
npuponu GIMCKe BelIHKe HHUSHjCKE peKe, MHTEH3HBHO
obpabhuBaHe wUBe UTH.).

4. Bapujaumja. 3a napy crenuduKaIyjy OCHOBHUX THIIOBA
6uoTOIIa WIM THUIIOBa CTPYKTypa IIOKa3ajo Ce CBPCHU-
CXOHO MeJTUMHYHO yBObheme dYeTBPTOT
Bapwujanmja, Koje nambe oppebyjy noprunose. Kpurepujymu
3a M3[Bajarbe BapHjallMja Cy IIPOLIEHAT IIOPO3HOCTH
C106OIHNX IIOBPIINHA, CTakbe 3€/IEHIA, O1/bHE 3ajeIHUIIE,
HUT]I.

HHBOaAa -

HMapBajarbe 6nortomna Ha noapydjy 14. YpbaHUCTHUKe IienHe
CIIpOBeleHO je BehHOM 0 HMBOA IIOATHITA.

Tepenckn pan, kao HeusocraBHa ¢asa y Iporecy
KapTHpama OMOTOIA, OBHja0 Ce YIOpeNo ca pafioM Ha
¢dborouHTEpIpeTALMjH, U YHOTIYHHO je AeduUHHCarbe
THIOBa 6uorona. TOKOM TepeHCKOT pana MPUKYIUbaHH Cy
TIOJAIY Ha OCHOBY KOjHX je IIpOBepaBaHa TAYHOCT M3/IBajarba
6uorona ¢orouHTepriperannjoM. Takobhe, MpUKyIBeHH
mojany ¢y uckopumtheHu 3a HeduHHCAbe HeTa/bHUjUX
HHUBOA THUIH3auuje (IOATHUIIOBA U Bapujauuja). TokoM pana
Ha TepeHy ¢ororpaducaHu Cy MperosHaTH GHOTOIH, KaKO
6u Tumonoroja 6uoroma beorpama 6wia TOKyMeHTOBaHa
¢dororpadujama.

IIperuMuHapHa Kapra THIOBa 6HMoTOma 3a MOApYydYje
ITuror mpojexta mobujeHa je Kao pesyarar (pOTOMHTEp-
IIpeTanyje ¥ IpOBepe Ha TePeHy.

N360p penpe3eHTaTHBHUX MOBpHIMHA je 6uo crenehu
3HaYajaH KOpaK y OKBHpPY npyre ¢ase pama. Ha Ilpemn-
MHHApPHOj KapTH TUIIOBA 6HOTOIIA U3IBOjeHa CY [Ba 10 TPU
6uoToma Kkoja pempeseHTyjy ompebernu Tmn Ouoroma Ha
nonpyyjy [Twnot mpojexTa.

Kaptupame penpeseHTaTHBHUX NOBpIIMHA IOIpasyMeBa
IeTa/bHO NPHUKYIUbAIbe IOfIaTaKa Ha TepeHy 3a M3[BOjeHe
perpeseHTaTHBHE IMOBpIUKHe. [IPHINKOM IIpHUKYIUbamba
mozaraka kopuinhena je IlpernmuHapHa KapTa THITOBa
6roTomna ca Ha3HAYEHUM pelpe3eHTATHUBHUM OGHOTOIMMA U
Tepencku o6pasaly 3a KapTupare 61oTora. 3a CBaku 6HOTOI
3a KOjU ce BPIIHU JIeTa/bHO CHHUMame, UCIYEbeH je 10 jefaH
nmct TepeHckor o6pasia. O6pasar ce cacToju U3 1oJka y Koje
Ce YIHCYjy NPUKYIUbEHH [IOfIALlN — HIIP. CBOjCTBA CTAHMIIITA
(excrosuiuja, pebed, HAAMOPCKa BUCHHA U CI1.), (popa u
(ayHna, crame onp>kaBama, CTATYC 3AIUTUTE U JIP.

3ENIEHA PETVJIATVBA | TEMA BPOJA

3. Subtype. Subtypes were defined by detailed classification
of biotope types based on level of occupancy, morphology,
type of road and traffic-ridden surfaces, maintenance level,
type of unoccupied surfaces, intended use and other crite-
ria at the similar detail level. Thus obtained subtypes are as
follows - completely closed compact block of 70 - 100%
occupancy level, mostly intensively maintained green areas,
major lowland rivers close to the nature, intensively culti-
vated fields, etc).

4. Variants. Partial introduction of the fourth level - variants
that further define subtypes - proved to be useful for fur-
ther specification of basic types of biotopes or structures.
The criteria for classification into variants were: percentage
of porosity of unoccupied areas, greenery status, plant
communities, etc.

Classification of biotopes in the urban area 14 was performed
mostly to the level of subtype.

Field work, as an inevitable phase in the process of biotope
mapping, was carried out concurrently with the work on
photointerpretation and supplemented the biotope type def-
inition. The data collected in the field work served as a basis
to verify the accuracy of biotope classification by means of
photointerpretation. Moreover, the collected data were used
to define detailed levels of typification (subtypes and vari-
ants). The recognized biotopes were photographed during
the field work in order to document the Belgrade biotope
typology with photographs.

The preliminary biotope type map for the pilot project area
was obtained as a result of photointerpretation and field ver-
ification.

The selection of typical areas was the following significant
step within phase II. Two to three biotopes typical for the spe-
cific biotope type in the pilot project area were selected in the
preliminary biotope type map.

The mapping of typical areas implies detailed collection of
data in the filed for the selected typical areas. For collection of
such data we used the preliminary biotope type map with
designated typical biotopes and the on-site biotope mapping
form. Each biotope surveyed in full detail was dedicated a
separate sheet of the On-site form. The form consists of boxes
for filling in the collected data- e.g. habitat characteristics
(exposition, relief, altitude, etc.), flora and fauna, mainte-
nance status, protection status, etc.

Bl - N,
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TEMA BPOJA 3EJNIEHA PETYNIATUBA

O6pana nopnaTtaka je obyxsaTuna:

Exomomka anamusa ¢rope oOyxBaTwia je THUIIOBE U
opraHmsanuje OWBHHUX BpCTa KOje Ce IO CBOJUM
¢dbusnonomkuM, MOpGOIOMKUM U IPYrUM OCOOMHaMa
Hamase y Behoj wiMm Mamoj carlaCHOCTH Ca €KOJMOIIKHM
ycIoBMMa CTaHHMINTa Koja Hace/baBajy. Ha Tepuropuju
ITuioT IpojeKTa U3fIBOjeHe Cy XeMUKPHIITO(dUTE, TepodHuTe,
reodure, ¢enepodure, crkaHgentodure, xamedure,
xunpodure.

BHONONIKY CITeKTap U eKOTOLIKH HHIEKCH aHATU3HPAHU Cy
Ha y30pKy on 107 6mwpHHX BpCTa Koje Cy 3abeexeHe Ha
[IOBpIIMHAMA KOje Cy U3[IBOjeHe Kao pernpeseHTatusHe. To cy
mpe cBera OWBHM TaKCOHHM KOjU Ce U3IBajajy Kao
cneruduyna Kom6uHanmja Bpcra 3a oxppeheny OmmHy
3ajeHUILy. AHa/IUM3e HHUCY pabeHe 3a KOMIUIETHY IIPHCYTHY
¢dbopy cBHX cTaHMINTa Koja Cy HCTpakeHa. Exomoiikm
nupexcu (B-Bmaxnoct, K-kucenoct, H-uurpuduxanuja,
C-cBemocHH pexxuMm u T-remmeparypa) 3a OCHOBHE
eKOJIOLIIKe ITapaMeTpe YTBpheHu cy 3a cBaky BpcTylo

Pasnmuuure Temarcke Kapre ¢opMupaHe Ha OCHOBY
IIOATHUIIOBA M BapHjanyja 6MOTOIA, MOlaTaKa MPUKYIUBEHUX
IIPWIMKOM PEIPe3eHTAaTHBHOr KapTHpamba OuoTora.

PesynTat papa 4ynHu:

1.Kapra 6uoroma YpGanucruuke uenune Boxxmosa;
(Cnuxa 5)

2.MeTOnCKHM MOCTYIAaK KapTHpama GHOTONA IIPEeIoKeH
Kao CTaHZapoHHM MeTon 3a Oyayhe xapTupame 6uMOTOIA
Beorpapa y rpannuama [eHepagHoOr IIaHa ;

3.Kmyu 3a kaptupame 6uoroma Beorpama xoju mopen
omuca 6MOTOIIA CafIpXKH K/bYd 3a IIPello3HaBame 61O0TOIa
ca oprodorto cuumka Beorpama u3 2003. romuHe, Kao u
¢dororpaduje pasauuuTHX O6HOTOIA IPEIO3HATHX Y
IIPOCTOPY.

[ |
Texct npupenmta
Anwuna TeoduroBuh, TUIUL.MHK.I1€j3.apX.
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10 Kojuh, M., ITonosuh, P., Kapanuh, B.(1994): ®UTOMHINKATOPH 1 HHXOB 3HAYaj
y IIPOLIEHH eKOJIOIIKHX ycoBa cranuiiTa - IIT"Hayka” Beorpan
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Data processing stage involved:

Ecological analysis of flora included types and organizations
of plant species that, by their physiological, morphological
and other features are more or less in compliance with envi-
ronmental conditions present in their habitat. In the pilot
project area, we recognized hemicryptophytes, therophytes,
geophytes, phenerophytes, scandentophytes, hamephytes,
hydrophytes.

Biological spectrum and ecological indices were analyzed on
the sample of 107 plant species recorded in the areas distin-
guished as typical. These are, primarily, plant taxons recog-
nized as specific combination of species for a specific plant
community. The analyses were not performed for the entire
present flora in all investigated habitats. Ecological indices
(V-humidity, K-acidity, N-nitrification, S-light regime and T-
temperature) for basic ecological parameters were deter-
mined for each species!®

Various theme maps were formed based on subtypes and
biotope variants, the data collected during typical biotope

mapping.

The project deliverables are:
1. Biotope map for Vozdovac urban entity (Figure 5);

2.Methodological procedure for biotope mapping, pro-
posed as a standard method for future Belgrade biotope
mapping within the Master Plan boundaries;

3. Key for Belgrade biotope mapping containing, aside from
biotope description, a key for recognition of biotopes on
the orthophotograph of Belgrade taken in 2003, and the
photographs of various biotopes recognized in the area.

|
Anica Teofilovic, B.Sc. in Lscp.Arch

= Cnuka 5: KapTta Tunosa
buoTona ypbaHucTU4Ke uenuHe
Boxposau - NunoT npojekat

10 Kojic, M., Popovic, R., Karadzic, B.(1994): Phytoindicators and their significance
in the assessment of habitat's ecological conditions - IP "Nauka", Belgrade.





