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Abstract

The paper is dedicated 10 landuse monitoring on the territory of Belosem und
Shishmantsi villages, Rakovski district. To dccomplish the set objectives and tasks, concepts
and methodologies fram Remote Sensing, GIS and landscape science are applied. The
foliowing tasks were set: development of GIS database, containing data of the landuse
dynamics, soil differences, geology and lopagraphy; monitoring of the landuse, using
mudtichannel images and the developed GIS database: composition of maps, presenting the
landuse structure and determination and analysis of the spatial landuse dynamics for 1995
vs. 1978

Linvironmental conditions and the prospects for their reclumation provide good
preconditions for agriculiural use of the land, Enforcement of the Law on Chwnership and
Use of Agricultural Land and Land Allocation 10 its Owsers or Their Heirs may result in o
change in landuse structure and environmental status. This called [for monitoring of the
territory, using the GIS database developed in this study,

Key words: remote sensing, GIS, landuse

An issuc of present interest for modern socicty is ensuring and
supporting a sustainable landuse, consistent with the environmental and
socio-cconomic characleristics of the respective regions,

This called for periodical assessment of the utilization and use of
territory in close relation with the processes of its transformation, applying
modern technologies for rapid acquisition of accurate spatial information.
The necessary data can be obtained by devclopment of regional and local
Geography Informalion Systems (GIS), which use multichannel images as
nformation input.

The main objective of the current study 1s monitoring of landuse on
the territory of Belosem and Shishmantsi villages. Here, the following tasks
have 1o be resolved: 1. Development of a GIS database (GIS-DB),
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containing information for landuse dynamics, soil differences, geology and
topography; 2. Monitoring of landuse, using multichanncl images and the
developed GIS-DB; 3. Composition of maps, presenting landusc structure;
and 4. Determination and analysis of spatial landuse dynamics for 1995 vs.
1978.

The object of the present research are different landuse types on the
territory of Belosem and Shishmantsi villages, Rakovski District. They are
situated in the North part of the Upper Thraccan Flat, north-cast of Plovdiy
town, They occupy area of 4,171.4 ha (Belosem) and 1,980.3 ha
(Shishmantst).

Materials and methods

To accomplish the set objectives and tasks, concepts and
methodologies from Remote Sensing (RS) [Velikov V., 1995], GIS
(Mitchell A., 1999] and landscape science [Petrov P, 1990; Popov A.,1989]
are applied. The development of the digital models is performed in Arc
View 3.2.a environment. The structural diagram of the study is presented in
Fig. 1. It shows the relationship between different Lypes of input data and
their processing and transformation into GIS-DB; the generation of new
thematic layers using the database and the thematic maps, composced usiag
the obtained results i,

The information sources used in the process of development of the
GIS-DB and the methods of composition of digital maps arc presented on
Table 1.
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Results and Comments

The analysis of the monitoring results and composed digital maps
provides to identify the following main trends in landyuse dynainics in
Shishmantsi and Belosem villages.

The landuse structure established on the terrttory of the two villages
is of agricultural type. The relative part of arable land (fields, permancnt
Crops, pastures and meadows), compared to the total arca of Shishmantsi is
80.7 % for 1978 1, displaying a slight trend for decreasc in 1995 - 78.6 %
(Fig 2). For the territory of Belosem this indicator rémains unchanged. (80,1
% for 1978 and 79.7 % for 1995). Sccond comes build-up area, which
shows some increase from 5.6 % (1978) 10 7.1% (1995) for Shishmantsi and
no change for Belosem with 8.7 % for hoth vears. Third ranks infrastructure,
which increases from 4.2 % (1978) to 4.8 % for {1995) for Shishmants and
from 4.7 % (1978) t0 5.3 % (1995) for Belosem. The other types of Janduse
for the territory of Shishmantsi arc forests and water catchments - 4,7 % and
3.5 % accordingly, which have experienced no change during the study
period,

For Belosem, the [orth place is occupied by water caichments with
3.4 %, followed by forests with 0.9 ¢ (1978) and (.3 % (1995). The area
occupied by industrial and mining waste and limestone-pits amounts to
[.3% of the territory of Shishmantsi and only 0.04 % of Belosem.

The most significant change is observed for the permanent crops
Category on the territory of Shishmantsi (Fig. 2)). In 1978, vineyards
occupied 73.4 ha and decreased 10 6.7 ha in 1995 (Table 2.). The industrial
zones increased their area from 0.6 % i 1978 o 2.1 % in 1995, The reason
1s building of a (Table 2.) steclworks in the foot of the limestone hills,
which are sitvated eastward of the village.

For the territory of Belosem (Fig. 3.), the greatest change is also
observed in the permanent crops catcgory. In 1978, the vineyards occupied
50.4 ha and in 1995 they were completely cleared off (Table 3.). The same
trend is observed for rice crops. In 1978 they occupied 31.9 % of the total
area and in 1995 they were grown no longer (Fig. 3., Table.3.),
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Fig. 1. Flowchart of the study
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Table 2. Area (ha) changes of land-cover catcgories for
Shishmantsi Villag
wos | t]2 3| al s 6| 7| 8] ofw| |z |le]w]ls 6 | 17 ::;L‘;'
1 848 0l o] o] o 0 ol of of ol of ofla] of ol o 0 | 848
2 O | 8. 0 [i] 0 4] 0 4] 0 0 ] 0 o] 0 I} 0 a 58
3 0] o 86| o 0 i 0] o] of of o 0 0] o 0l o 0| 86
4 0o olamsal o 0 o] ol of o] o ¢lial o] of o 0 731
5 0lo o 0] 67 0 0 ol o] 0f o 0 0 0 0 0 0| 67
[ 0] o o 0 ]66.7 |1033.0] 0 0 0] o] o 0 0 1] 0 0 0 [109%.6
7 oo o o 0 O J1683[ 0] 0] 0] o 0 0l o 0] 0 0 (1683
8 [ L 0 0 0 0f284] 0] of o ] 0 0 0 0 no| 254
9 o]0 ol o] o 0 O] blazs| of o] of lof o] of o 0 | 435
10 oo o 0 0] g2 0 0 of| ol o 0 0 0 0 0 0 | 127
11 (S e ) ) 0 1] 0 0 0] o] 33! o 0 0 0 {1 o[ 33
12 [ I 0 0 0 0 0 of of o798 |0 ] 0 0 0 | 79.8
13 oo o 0 0 0 0 o] of of o 0| n4al o 0 0 0| 74
14 0l o o 0 0 0 0 0 of of o 1] 0lJoza| 0 0 | 932
15 0100 0286 ] 0 0 i] ol ol o il o 0117 1 0| 403
16 ol 0 o 0ol o 0 ol o] o] of o 1] in 0 0] 72l o] 72
17 oflo of o 0 0 ol ol o] ol o ol lo | o 0] o178 ]178
i;f;;" 848 [ 8.0 8613017 73.4 | 10457 [168.3] 25.4 |a3.5 | 0] 33708 Al932 |17 | 72| 178 | 19803

1. Forests, 2. Unforested Area, 3. Ravine, 4, Pastures, 5. Vineyards, 6. Comn-ficids,
7. Rice fields, 8. Microreservoir, 9. Channels, 10. Highway, |11. Roads, 12. Dirt Roads,
13. Agricultural Buildings and Terrain, 14. Urban Area, 15. Plants, 16. Industry and
Mining Waist, 17. Limestone-pits

well as for Plovdiv region. The value of this indicator for Rakovski district is
0,5 ha per person for 1990 [M. Hieva at al, 1997].
The diagram for Shishmantsi, (Fig. 4) showing the relative portion
of soil types towards the total area of the ficlds, reveals that the most widely
distributed soils arc Calcixerollic Xerochrepts -1 322 % and Typic
Haploxcralfs - 21.5 %. They are suitablc for growing grain and fodder
crops, vineyards and orchards.
Second rank Fluventic Xerochrepis - 19.6 %. They are suitable for
vegetables, permanent crops and meadows. Pastures grow mainly on Entic
Haploxerolls. These soils feature with small depth, racky composition, and
great active carbonates content. They are of poor econpmic importance.
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Table 3. Arca changes of land-cover categorics (ha ){or BelosemVillag

1995'973]1 23] 4| s 6 7 (8910 1z|13| 14 |15 im 17 |18 19 T;;‘;'
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w lololol o] o] o o folofofofofofussafolb] o [ofo] isss
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:‘g’;';: 36.1[2.9 (2.9 [390.3 | 50.4 [ 1572.6 |1332.4[64.6l97.1[62.1)22.0 0 [17.9]155.1 | 0 [21.5]328.4 [13.2 2.0 | 41718

1. Forests, 2. Bogs and Marshlands, 3. Ravine, 4. Pastures, 5. Vineyards, 6. Corn-fields,

7. Rice-fields, 8. Water catchments, 9. Drain Channcls, 10, Chan!nﬁ

12. Highway, 13. Roads, 14. Dirt Roads, 15. Transport Tcrrailﬁ,

Is, 11. Railroad,
16, Agricultural

Buildings and Terrain, 17. Urhan Area, 18, Plants Terrain, 19. Industry and Mining

Terrain

|
Conclusions |

As a result ol anthropogenic activitics, nowadays the landuse
structure of the studied areas is highly disturbed and the anthropogenic

inflnence incrcases over time.

Rice and permanent crops cultivation cxhibit a ¢lear trend of area

decrease in 1995,
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Fig. 4. Relative portion of soil types towards the 'tot?l arca (%) of the ficlds,
1995 r. 1. Typic Xcrofluvents, 2. Fiuventic Xcrochrepls, ?ly Calcixerollic Xerochrepts,
4. Typic Haploxeralfs, 5. Entic Haploxerets, 6. Typic Haploxerets, 7. Entic Haploxerolls.

|

The high provision of the population with arable land and the lack of
working force will influence significantly plant-growing structure. It is
necessary to grow less labor-consuming culturcs with higher mechanization
potential,
The environmental conditions and the ‘opportunity for their
reclamation provide good preconditions for agricultural usc of the land.
Enforcement of the Law on Ownership and Use ofl Agricultural Land and
Land Allocation to its Owncrs or Their Heirs may lead to a change in the
landuse structure and cnvironmental status. This calls for monitoring of the

territory, using the GIS database developed in the prdlsent study.

The GIS database provides the opportunity for rapid extraction of
unbiascd thematic information from multichannel inﬁzlges for the purposc of
regular landuse monitoring of the studicd areas. |
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NNPOCTPAHCTBEH U BPEMEBH AHAJIN3 HA
3EMETIOJI3BAHETO
B JIBE OBJIACTHU HA PAVUOH "PAKOBCUKHU”

FEeseerus Pymenuna

Pesrome

CratusaTa € MocBeTeHa Ha MOHWTOPHHIA HaA 3EMEION3BAHETO Ha
TepuToprsTa Ha cenara benosem w Mlmnmaniy —~ obmuna Paxoscxu, pn
peaNnM3aluATa Ha DOCTABCHUTE 33424H ¥ LEH Ca H3MNON3BAHY KOHLEDILIHM U
METOLNKH OT AUCTaHIMOHHKTE u3cnenpauns, ITHC u nam*ma@*rosﬁaﬁﬁero.
Ilocrasenn ca 3a pemaBaHe CliefHuTe 3afaqu: cb3fasade nHa [HUC Oaza
RaHHM 33 [VHAMUKATa Ha 3€MENONI3BAHETO, IOYBCHUTS DAs/MUid,
TEONOTHATA U TONOTPahHaTa ¢ NOMOLITA Ha MHOTOKAHANHYN H300paKeHus i
Ch3fajieHaTa Daza MarHy,; ChCTABAHE HA KapTH, mo’épassm:amn CTpyKTYp&#Ta
lla 3eMCIION3BAHETO ¥ ONpefiefiiHe M aiald3 Ha |[POCTPAHCTBEHATA
JHHAMKKA HE 3eMenon3eaneTo 3a 1995 ronuna cpapresa ¢/ 1978 roauna.

Exonorudsure  yCHOBHS W BB3MOJKHOCTHTE 3a  TAXHOTO
BBH300HOBIBANE CH3MABAT HOOPU MPEANOCTABKM 3a H3NOJBRAHE HA 3EMATA 33
yenute na semenenucro. [Ipuiarasero Ha 3akoiia 3a) CODCTBEHOCTTa H
U3MOJ3BAHETO HE 3EMEEIICKATA 3¢Ms ¥ BPBUIAHETO HA 3eMsATA Ha HEHHUTC
CODCTBEHHUIIM H TeXHHTe HACHEAHHUM MOXEe fa ROBEE [O TpOMsHA B
CTPYKTYPaTa Ha 3eMEII0NI3BaHeTO M CKONOIM4HHA cTaTyc. Tosa mopaxna
HCoBX0OUMOCTTa 0T HabloAeHue nHa TepuTropusTa ¢ nomonTa Ha Bazata
JlaHHH, pazpaboTeH B UICTENBAHETO,
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