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Abstract

Information updating for the biggest municipality’s green areas’ size and
position is a problem related with two main characteristics of the municipality's
ecosystem status. The green area and plantation system is an important space
structure and functional part of the inside and outside of Plovdiv city s residential
lerritory. It serves as a basis in the decision-making process on environmental
improvement, recreation, and their connection with city architecture. The
normalization of the green area system, which performs various Junctions, is of
basic importance for all rvesidential areas in Plovdiv city, which experience
aggravated microclimatic conditions. The paper provides brief description of the
methodology and the results of a scientific study of the central part of Plovdiv city.

The study was carried out based on aerospace, ground-based, and GPS data.
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Introduction

A scientific and application research of the green areas status on the
territory of the Plovdiv municipality was carried out, using aerospace,
ground-based, and GPS data from various time periods.

The objects of the present paper are the green areas situated in the
central region of the Plovdiv municipality.

The main objective is to update the area, position and dynamics of
the green areas in the studied region using aerophoto and satellite images.
For the purposes of change detection analysis, a 21-year interval is used,
providing to best reveal the developmental tendency in the studied region.
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Major tasks:

To create a GIS database comprising information on green area dynamics;

2. To monitor green areas using acrophoto and satellite images with very
high spatial resolution alongside with the previously created GIS;

3. To create maps, reflecting the contemporary structure of the green
areas in the central region;

4. To analyze the spatial dynamics of the same region’s green area for the
year 2003 compared to the year 1982.

The performed scientific study is underlined by modern aerospace,
GPS and GIS technologies, Their use enables to obtain unbiased and
accurate results, providing for immediate practical application. (The study
was assigned and funded by the Plovdiv municipality).

Input Data

To create the GIS database, both remote-sensing and ground-based
information was used. Remote-sensing information consisted of
panchromatic and multispectral aerophoto and satellite images; ground-
based information included very-high-scale topomaps, field-check data
(terrain data) and GPS measurements. {aerophoto 1982, very-high-scale
topomaps, Landsat 1992, QuickBird 2003, GPS data).

The methodology used to create the geographic database included
several work stages: radiometric and geometrical corrections of the
acrophoto and satellite images; remote-sensing and ground-based data
rectification; thematic computer-based visual image recognition; creation of
green area maps for the years 1982 and 2003; assessment of the green areas’
spatial dynamics.

For the geometric correction model, 28 GPS identical ground control
points {GCPs) and 51 triangulation points (TP) were used, which were
undoubtedly recognized on an aerophoto, satellite images, topomaps of
scale 1:5,000 and Digital Elevation Model (DEM). All GCPs coordinates
and TPs were defined in the Baltic altitude coordination system, 1970. All
GCPs and TPs were defined and located in the green arcas or in their close
vicinity. The GCPs and TPs were placed normally to the territory of the
studied region.

Geometric orthorectification and georeferencing of input data was
performed, followed by thematic recognition and interpretation.

The data were arranged and described into two levels according to
their territorial location and economical importance: first level - terrains
located in residential or industrial areas and second level - terrains occupied
with parks and forest; green areas (shrubbery, grass ateas in sport
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equipments); green areas near framsport equipments; other kind of land
cover,

Central Region

The total area of the central region amounts to 8,320.14 dca, whereas
almost 99 % of it is occupied by residential districts and only 105.1 dca are
occupied by industrial terrains. The green areas during 2003 constituted 27
% of the total region area (Fig.), while in 1982, this percentage amounted to
19 %. The terrains covered with parks and forests remained almost
unchanged, but green areas increased by 66 %, due to the new alleys and
gardens located in the central part of the city, as well as the transient free
arcas from the Maritsa river.

Summary and conclusion

The results from the study feature very high spatial and temporal
resolution. They were obtained based on modern aerospace, GIS and GPS
technologies. The RMS of the TPs is 0.45 m and the RMS of the GCPs is
0.65m. The basic RMS is 1.1m.

MAP OF GREEN AREAS FOR 2003 AND 1982 DISTRICT TSENTRAL, MUNICIPALITY PLOVDIV

Greof: wrea In road and rall network
Marttee rivor
[ ] Othertypa of fand cover

0.5 a b5 1 &m

Fig.1 Thematics maps of green areas for 2003 and 1982 — Plovdiv.
A database was created, which contains information for the green

areas of the Plovdiv Municipality (thematic maps of the various regions
with very high scale of 1:5,000).
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The dynamics of the green areas from 1982 to 2003 was assessed.
The accuracy of the quantitative assessment is 4.5 %. The tendency revealed
by the quantitative assessment shows an increase in the dimensions of the
green areas not only in the central part but also in the inside and outside of
the central part’s residential territory.
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MOHHMTOPHHI HA 3EJIEHUTE ILJIOINN HA
NEHTPAJIHATA YACT HA TPAJ] ILTIOBJIUB C
IIOMOUITA HA CITETHUKOBM JAHHA
C BUCOKA PA3JEJUTEJHA CIIOCOEHOCT

Pymen Heoxos, Eezentin Pymenuna, 'eopzu Xenea
Peziome

AxTyaimsMpaHero Ha  uHbopMamuaTa 3a  IUloINTa M
MECTOIIOIONKEHUETO HA 3CACHUTE IUIOLIM B TOJEMHUTE IpajoBe € Npodiem,
CBEP3aH € JBe OT OCHOBHUTE XaPaKTCPHCTHKHM 32  ChCTOSHHETO Ha
rpajckata exocucreMa.CucTeMaTa OT 3€JeHH IUIOIIM M Hacax/ICHMA ¢
BaXXHa NPOCTPAHCTBEHO-CTPYKTYpHA M (DYHKIIHOHAIIHA 9aCT OT CEIHIHATA
1 M3BBHCENMINHATA TepuTopua Ha ILtoBaMB. Upez Hes ce pellaBaT peAuIa
3a7a4d 33 MOoACOpABaHE Ha OKOJHATa Cpefd, OTAMXA Ha HaceleHHETO, U
BPB3KaTa MM ¢ OKOITHATA CpeHa M eCTETHKaTa Ha rpafda. Hopmupasero Ha
CHCTEMA OT 3ElICHH IUTOIIM, KOATO H3IBIHABA pasHooOpasHu QyHKIHH € OT
roJsIMO 3Ha4YEHHE 32 BCHUKHU CEJIMINA B 0cO0EHO 32 FOIEeMHTE IpajloBe KaTo
[LtoBauB, ¢ yTeXHEHH MHKPOKINMATHYHH YCJIOBUSA Ha JXMIMIIHATZ CH
cpefia. B paboTaTa HaxpaTKo ca U3JOKEHH METOIMKATA M pPe3YNTATHTE Ha
MPOBEJEHOTO OT ABTOPHTE H3CIACABAHE Ha TEPUTOpHATAa Ha palioH
uenTpaned oT rp.Jlnosmus. Msciaeasanero e u3BBpIICHO Ha OazaTa Ha
aepoKOCMIecKy, HazeMud H GPS pannu,
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