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Abstract: This paper analyzes the hydrographical conditions in the territory of Pan;evacki rit before and after hydro–
melioration works and their impact on socio–economic complex. After the construction of the embankment near the 
Danube and Tamiš rivers, the canals, pumping stations, the Pan;evo bridge and roads Belgrade – Zrenjanin and Belgrade 
– Pan;evo, the cultural landscape was formed in the territory of Belgrade in which changes in the structure and land use 
occurred, as well as demographic explosion, industrialization, urbanization of the southern part and suburbanization of 
the central and northern part of Pan;eva;ki rit.
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-����*��� �!����+� �����'� %������%-
��
��% �������� 	 �	��*��� !�/���� �� $�$��-
�� � ������!�*��� 	 $���$������� $���	��� 
�� ��/ 	 �����' *�����!�*���'� � $��������� 
������ '�%���!�' $��'��� ���	��	�� ����-
������� $������� (Milin;i8 et al, 2010). ���-
��@����� �����*� ���$����� ������' �����' 
���	���'�, ���� �� �������	 	 �������	 $���-
/�����% ���� ���� 	����, -�'�/� � -���, 

INTRODUCTION

The tradition of the construction of a system 
of hydraulic structures in the function of < ood 
protection and valorisation in agriculture was 
present in ancient civilizations, representing a 
powerful mechanism for change in the structure 
of geographic space (Milin;i8 et al, 2010). The 
Vojvodina plain has large water resources, which 
are re< ected in the richness of surface waters of 
the Danube, Tamiš and Tisa, as well as in the de-

drobs
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veloped canal system Danube – Tisa – Danube. 
The oldest melioration works in Vojvodina came 
from the Roman period and consisted of the 
< ood protection. More signi2 cant works on the 
drainage of the marshy terrains and the construc-
tion of the canals were carried out in the 18th and 
19th century during the Austro–Hungarian reign. 
In the period 1958–1976 the reconstruction was 
done, as well as an addition of new canals in 
the existing system. The network of canals (929 
km) covers an area of 12,700 km2 (Gavrilovi8 & 
Duki8, 2002). The system includes old and new 
canals and tributaries of the main rivers, which 
are in whole or in part integrated into the system.

Changes that occurred after the construc-
tion of hydraulic structures are present in the 
abiotic (erosion, accumulation, microclimate), 
biotic (biocenosis stability, biodiversity) and 
socio–economic development complex (popu-
lation, economic subjects, settlements). In other 
words, hydraulic facilities transform the natural 
and socio–economic elements of the space. Vari-
ous aspects of their impact were analyzed in the 
works of geographers, hydrologists, engineers, 
geologists, biologists in the world (Troll, 1966; 
Vogt, 1978; Šiklomanov, 1979; Voropaev and 
Vendrov, 1979; Mitchell, 1979; Avakjan, Saltan-
ki and Šarapov, 1987; Forman & Gordon, 1987; 
Simmons, 1989; Turner, 1989, etc.), as well as 
in our country (Gavrilovi8, 1988; Šabi8, and 
Vujadinovi8, 1999; Šabi8 and Živkovi8, 2002; 
Zlatkovi8 et al, 2010; Šabi8. et al, 2010; Pecelj 
et al, 2010; Milin;i8 et al. 2011; Milin;i8 and 
Videnovi8, 2009; Milin;i8, 2005; Milin;i8 & 
Djordjevi8, 2011, etc.). The unpredictability of 
the impact of hydraulic structures on geospace 
is the result of a number of modi2 ers, which are 
subject to dynamic, spatial, temporal, qualitative 
and quantitative changes. Hydraulic structures 
(system of canals in the example of Pan;eva;ki 
rit) on the one hand, and geo–structure on the 
other, cannot be analyzed in isolation. In other 
words, the construction of a canal system cannot 
be viewed as a primary goal, but as a mechanism 
(modi2 er of transformation) by which the geo-
graphical environment evolves (cultural land-
scape is created, which leads to the progress of 

��� � 	 ��!������' ��������' �����'	 	��� 
– -��� – 	���. L��������� '������*���� ��-
���� 	 ��������� $���
	 �! ��'���� ���� � 
������� �	 �� �� !�/���	 �� $�$����. 0��
��-
����  ������ �� ��	/���+	 !�'�
������% ��-
���� � �!����+� ������ �������� �	 	 XVIII 
� XIX ���	 !� ���'� K	����–�������. � $�-
����	 1958–1976. ��@��� �� ��������	�*���, 
��� � ������+� ����% ������ 	 $��������' 
�����'	.  ����� ������ (929 km), !�%���� $�-
��/��	 �� 12.700 km2   (���������� � 	���, 
2002). �����' ��	%���� ����� � ���� ������ � 
��� � $������ ������% ����, ���� �	 *����	$-
��' ����' ��� ����' ����������� 	 �����' .

&��'��� ������� $���� $���!�+� %�-
�����%��
��% �������� $���	��� �	 	 �$"%-
�"��%& (���!���, ��	'	��*���, '�������'�), 
$"%�"��%& (���������� ���*���!�, �����-
���!����) � '%("%��%�%&'�%& �%&)*��'� 
!�+.%/� (��������/���, $�������� �	����-
��, ������). �	��' ��
�'�, %������%��
�� 
������� ��������'�/	 $������� � ��*�����-
��'��� ���'���� $�������. #�!��
��� ��$��-
�� +�%���� 	��*��� �����!����� �	 	 ������-
'� ��������, %��������, ����+���, �������, 
������� 	 ����	 (Troll, 1966; Vogt, 1978; ��-
��� '� ���, 1979; �� �� $� �� � ��� ����, 1979; 
Mitchell, 1979; K�� ����, ��� ��� �� � �� ��-
$��, 1987; Forman & Gordon, 1987; Sim mons, 
1989; Turner, 1989. � ��.), ��� � 	 ��/�� !�-
'�� (Gavrilovi8, 1988; ����� � �	������-
���, 1999; Šabi8 i Živkovi8, 2002; Zlatkovi8 et 
al, 2010; Šabi8 et al, 2010; Pecelj et al, 2010; 
Milin;i8 i dr., 2011; �����
�� � ���������, 
2009; �����
��, 2005; Milin;i8 & �or�evi8, 
2011 � ��.). L�$����������� 	��*��� %����-
��%��
��% �������� �� ���$������ $������*� 
�� ������% '�����������, ���� �	 $������� 
����'�
��', $��������', ���'�����', ���-
���������' � �������������' $��'���'�. 
�������%��
�� ������� (�����' ������ �� 
$��'��	 &��
���
��� ����) �� ������ ������, 
� ���	��	�� ���$������� �� ��	���, �� '��	 
�� �����!����� �!�������. �	��' ��
�'�, 
�!����+� �����'� ������ �� '��� �� $��'�-
����� ��� $��'���� *��, ��� ��� '�%���!�' 
('���������� ��������'�*���) $�'��	 ���� 
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civilization). By the sublimation of knowledge, 
techniques and skills of “the struggle for water 
and struggle with it”, the nucleus of the system 
is created to manage water as a natural resource, 
and therefore qualitatively higher level of devel-
opment.

RESEARCH METHODOLOGY

The spatial framework of the research of 
Pan;eva;ki rit is de2 ned by the procedure of the 
overlapping of area, determined by applying the 
hydrological and historical–geographical prin-
ciples of the regionalization of functional con-
nections in the space. The boundaries are deter-
mined by analysis of qualitative and quantitative 
characteristics of the structural elements of the 
geographical environment, respecting these 
principles of regionalization. The construction of 
hydraulic structures in geospace is affected by a 
number of factors: demographic growth, agricul-
ture as the oldest and water dependent industry, 
< ood protection and others. The last two factors, 
agriculture and < ood control, in< uenced the con-
struction of the canal system in Pan;eva;ki rit in 
the 2 rst phase of development, while the demo-
graphic development and expansion of Belgrade 
agglomeration in< uenced the sustainability of 
the system in the second stage.

Geographical analysis of various aspects of 
the impact of changed hydrographical conditions 
in Pan;eva;ki rit on activities of the population, 
as well as the overall socio–economic develop-
ment of this part of Belgrade agglomeration, has 
been conducted since 1999. Previous research re-
sults are presented in scienti2 c journals at home 
and abroad (Šabi8 and Vujadinovi8, 1999; Šabi8, 
2000; 2001; Šabi8 et al, 2010). The methodol-
ogy of regional researches is used in de2 ning the 
relationships and connections of the elements of 
geographical environment, which is based on 
methods of scienti2 c knowledge and the applica-
tion in practice, as well as the scienti2 c–research 
methods, by which it has come to knowledge. 
Within the methodological apparatus, a general 

���������� ������� ����	��� (������ �� �	�-
�	��� $�����, /�� ������ �� *�����!�*������ 
$�������). �	���'�*���' !��+�, ��%���� 
� ��/���� „����� !� ���	 � ����� �� +�'”, 
������� �� �	���	� �����'� !� 	$�����+� ��-
��' ��� $�������' ���	���', � ��'�' ��' � 
������������ ��/� ���� ��!����.

�H-��[��QJK Q�-#KXQ�K�K

��������' $���	$��' $�����$�+� ����-
��, ���� �	 ����@��� $��'���' %������/��� 
� ��������������������� $���*�$� �������-
��!�*��� �� �	��*�����' ��!�'� 	 $������	, 
��������� �� $�������� ����� ���������+� 
&��
���
��� ����. �����*� �	 	���@��� ���-
��!�' ������������% � �������������% ��-
������ ���	��	���% ���'���� ���������� 
�������, $�/�	�	�� $�'��	�� $���*�$� ��-
�������!�*���. L� �!����+	 %������%��
��% 
�������� 	 ���$������	 	��
	 ������ ���-
����: ��'�������� ����, $���$������� ��� 
���������� � �� ���� !������ $�������� ���-
��, !�/���� �� $�$���� � ��. &�����+� ��� 
�������, $���$������� � !�/���� �� $�$��-
��, 	��*��� �	 �� �!����+	 �����'� ������ 	 
&��
���
��' ���	 	 $���� ��!� ��!����, ��� 
�	 ��'�������� ��!��� � /���+� ���������� 
����'���*��� 	��*��� �� ��������� �����'� 
	 ��	��� ��!�.

���������� �����!� ��!��
���% ��$����� 
	��*��� �!'�+���% %�����������% 	����� 	 
&��
���
��' ���	 �� ���������� � �������-
��� ��������/���, ��� � �� 	�	$�� ��*����-
��'��� ��!��� ���� ���� ���������� ����'���-
*���, �$������ �� �� 1999. ������. &���%���� 
��!	����� ���������+� $��!�������� �	 	 ��-
	
��' 
���$���'� 	 !�'�� � ����	 (����� � 
�	���������, 1999; �����, 2000; 2001; Šabi8 
et al, 2010). 0� ��������+� ������ � ��!� ���-
'����� ���������� ������� ����/���� �� &�-
�%0%*%1"/� ����������% ���������+�, ���� 
�� !�������� �� '�����'� ��	
��� ��!��+� 
� ��%���� $��'��� 	 $����� � �� ��	
��–
���������
��' $���	$*�'�, $�'��	 ����% 
�� ��/�� �� ��!��+�. � �����	 '�������/�� 
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method is used as a general methodological pro-
cedure, and as special one: analysis, synthesis, 
comparison, generalization and cartographic 
method, which is allowed to bring a number of 
variables in chorological and chronological rela-
tionship and explain their effects on the example 
of Pan;eva;ki rit. In order to clarify the relations 
of elements of geographical environment, iden-
tify and de2 ne conclusions, interviews were con-
ducted with the indigenous population of Bor;a 
and Krnja;a on three occasions (in 2000, 2009 
and 2010). This paper focuses on studying the 
impact of one element of geographical environ-
ment – water, which especially until 1932 (when 
the dam was built near the Danube and Tamis) 
affected most the transformation of socio–eco-
nomic complex of this part of Belgrade agglom-
eration.

TERRITORIAL SCOPE 
OF THE RESEARCH

The procedure of the overlapping of area 
provides the insight into the actual content of the 
structural elements of space, and the separation of 
each element gives a basis for de2 ning the territo-
rial scope of the research, with an area of 378.6 
km2.

Pan;eva;ki rit is located in the south–west-
ern part of Banat, between the Danube and the 
Tamiš. In the past, Pan;eva;ki rit represented a 
swamp. Swamp land belonged to the nearby vil-
lages of Srem and Banat (local names: Glogonjski, 
�en8anski and Jabu;ki rit). All the settlements 
of Pan;eva;ki rit gravitated administratively to 
Pan;evo. That is how the name of the territory 
originated, although since 1953 it became part of 
the Belgrade municipality of Palilula (Šabi8 and 
Vujadinovi8, 1999). In Pan;eva;ki rit a network of 
seven dispersed settlements is developed, as well 
as the immediate territory of Belgrade with lo-
cal communities “Dunavski venac”, “Kotež” and 
“Reva”. In 2002, 70,773 people lived in this area.

�$����	��, ��� �$/�� '������� $���	$�� ��-
��/��� �� �$/�� '����, � ��� $������: ���-
��!�, �����!�, ��'$���*���, ��������!�*��� � 
������������ '����, ����'� �� �'��	���� �� 
�� ���� ���� ��������� ������ 	 %�����/�	 � 
%������/�	 ��!	 � ������� +�%��� ������ �� 
$��'��	 &��
���
��� ����. �� *���' �� �� 
$������ ������ � ��!� ���'����� ���������� 
�������, ���������	�	 � ������/	 !���	-

*� 	 ��� ������� (2000, 2009. � 2010. ������) 
�	 �$�������� �������	� �� ����������*�'� 
"��
� � ��+�
�. � ���	 �� ��*���� ������� �� 
$��	
���+� 	��*��� ������ ���'���� �������-
��� ������� – .%0�, ���� �� $������ �� 1932. 
������ (���� �� �!���@�� ����$ $���� 	���� 
� -�'�/�) �����/� 	��*��� �� ��������'�-
*��	 ��*�������'���� ��'$����� ���� ���� 
���������� ����'���*���.

-H#Q-�#QJK[LQ ���Q# 
Q�-#KXQ�K�K

�������� $���	$�� $�	�� 	��� 	 �������-
�	 �������	 ���	��	���% ���'����� $�������, 
� �!�����+�' ������ ���'���� ������ �� ������ 
!� ��������+� �������������� ������ �����-
����+�, 
��� �� $���/��� 378,6 km2.

&��
���
�� ��� �� ����!� 	 �	��!�$����' 
���	 "�����, 	 '�@	��
�	 	���� � -�'�/�. 
� $��/����� �� &��
���
�� ��� $���������� 
'�
���	. #����� !�'��/�� $��$����� �� ����-
��' ���'���' � ��������' ������'� (������� 
��!���: �����+���, \�������� � J��	
�� ���). 
��� ������ &��
���
��� ���� �	 ��'�������-
����� ����������� &��
��	. ��	�� � ��!�� ��-
��������, ���� �� �� 1953. ������ ��� 	/�� 	 
������ ���������� �$/���� &����	�� (����� 
� �	���������, 1999). � &��
���
��' ���	 �� 
��!������ '���� ����' ���$��!�� ��!'�/����% 
������, ��� � 	�� ���������� "������� �� '�-
���' !������*�'� – „	������ ����*”, „�����” 
� „#���”. L� ��' $������	 �� 2002. ������ ����-
�� 70.773 ����������.



143

�-Q�KJ  �Q#��#K���Q� ��[��K LK �H��#K���� �#HQL� &KL\H�K\��� #Q-K, &#H Q &��[H 
�H[Q�#K�Q�LQ� #K��K – &#Q�H# -#KL���#�K�QJH �H�&#��-�#K

INFLUENCE OF HYDROGRAPHICAL CONDITIONS ON GEOGRAPHICAL ENVIRONMENT OF PAN�EVA�KI RIT 
BEFORE AND AFTER THE MELIORATION – EXAMPLE OF THE GEOSPATIAL TRANSFORMATION

SITUATION ANALYSIS OF 
HYDROGRAPHICAL CONDITIONS IN THE 
PAST AND AFTER THE CONSTRUCTION 

OF EMBANKMENT AND CANAL SYSTEM

Pan;eva;ki rit was once the swampy re-
gion. Flood of the Danube, Tamiš and frequent 
< ooding caused by rising groundwater levels are 
negatively impacted on the population, their ac-
tivities and operations. Shallow water–table of 
Pan;ev;ki rit is directly connected with the water 
level of the Danube and Tamiš. During low wa-
ter levels underground water is at greater depth, 
while during high water levels it often occurs 
on the surface. In combination with the spring 
rainfall in some locations in Pan;eva;ki rit water 
does not sink for months, because the layers of 
clay at a depth of 2–5 m are slightly permeable 
to water. That is how lakes, ponds and marshes 
occur. The largest such lake, covering an area of 
300 ha, is Veliko blato in Bor;a.

The surface layers of soil are dominated by 
alluvial deposit, and to a depth of 20 m there 
are layers of sandy clay, sand and gravel. The 
2 rst more compact layer is located at a depth of 
20–40 m (grey sands with layers of gravel). Be-
low this layer there are Tertiary sediments, and 
at a depth of 90 m there is a hard layer of marl 
and limestone. Up to that depth there is a unique 
collector zone of weakly bound and free waters. 
During the digging of well in Ov;a in 1939 at a 
depth of 91 m, “strong artesian water emerged 
unexpectedly, unfortunately for people not only 
mineral, but also with large quantities of hydro-
carbon gases burning with a strong < ame above 
the water” (Djuri8, 1953). According to Petrovi8 
(1960), phreatic water–table of Pan;eva;ki rit is 
very plentiful and is part of large hydraulically 
connected water–tables.

KLK[Q0K �-K�K �Q#��#K���Q� 
��[��K � &#��[��-Q Q &��[H 
Q0�#K�H LK�Q&K Q �Q�-H�K 

�KLK[K

&��
���
�� ��� �� 	 $��/����� ��� 
'�
����� $�����. Q!����+� 	����, -�'�/�, 
��� � 
���� $�$���� �!�!���� �!��!�+�' ��-
��� $��!�'��% ����, 	��*��� �	 ��������� �� 
��������/���, +�%��� ���������� � �������-
���. &����� �!��� &��
��
��� ���� 	 �����-
���� ��!� �� �� ���������' 	���� � -�'�/�. 
0� ���'� �����% ��������� $��!�'�� ���� �� 
�� ����� �	����, ��� �� !� ���'� ������% ��-
������� ��� 
���� ����� �� $���/���. � ��'-
����*��� �� $�������' $�������'�, �� ����' 
����*���'� 	 &��
���
��' ���	 ���� '���*�-
'� �� $�����, ��� ������� ����� �� �	���� 2�5 
m ����� $��$	/���	 ���	. -��� ������	 ��!���, 
���� � '�
����. L������ ����� ��!���, $���-
/��� ��� 300 ha, ����� ������ ����� 	 "��
�.

� $���/�����' �������'� !�'��/�� ��-
'����� ��	������� �����, � �� �	���� �� 20 
m �	 ������� $�������� �����, $���� � /�	�-
��. &��� ��'$������� ���� ����!� �� �� �	-
���� 20�40 m (���� $������ �� $������*�'� 
/�	���). Q�$�� ��� ����� �	 ���*������ ��-
��'����, � �� �	���� �� 90 m ���� 
����� 
���� ��$���*� � ���
+���. ��� �� �� �	���� 
$�	�� �� ����������� ����������� !��� ����� 
��!���% � ��������% ����. &������' ��$�+� 
�	���� 	 ��
� 1939. ������ �� �	���� �� 91 
m „���
������� �� �!���� �� $���/��	 ���� 
����/�� ����, �������� ��������/��� �� 
��'� '��������, ��� � �� ������' ����
�-
��'� 	���������
��% ������, ���� �	 ����' 
$��'���' ������ �!��� ����” (�	���, 1953). 
&� &�������	 (1960) �������� �!��� &��
�-
��
��� ���� �� ���� �!��/�� � $��������� ��� 
������ %����	��
�� $���!��� �!����.
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Fig. 1. Cross sections of wells: – I – left bank of 
the Danube north of Pan�evo Bridge, – II – west of 
Bor�a and – III – northwest of Ov�a (Djuri�, 1953)

At high water level of the Danube and Tamiš 
rivers, groundwater < ows toward the central part 
of Pan;evacki rit, while at low water level it re-
turns back. Observing the wells, it was concluded 
that ground waters are nearest the surface from 
April to September (vegetation period), and far-
thest from September to April. Vegetation is sig-
ni2 cant consumer of phreatic waters in summer. 
This is particularly evident in inundation plane 
where the forests are the largest consumers. This 
is less pronounced at higher terrains, because 
the roots of most plants do not reach the phre-
atic waters but draw water from the upper layers 
of soil and thus dry it out. In summer, the land 
is also dried out by direct evaporation of water. 
That is why precipitation in summer and early 
autumn does not reach the water–table (Šabi8 
and Vujadinovi8, 1999). In depressions where 
the phreatic water is shallow, it often comes to 
its capillary uplift and evaporation in summer. 
Then it comes to the salinisation and vegetation 
degradation. At high phreatic waters, the excess 
drains away by the network of canals.

At very high water levels of the Danube in 
1826, 1876, 1888 and 1924, one would think 

��. 1. ���	
�� �	��� ����	�: – I – �
�� ����� 
������ �
�
	�� �� ����
������ �����, – II – 

������� �� ��	�
  – III – �
�
	�������� �� ���
 
(��	�, 1953)

&�� ������' ��������	 	���� � -�'�/�, 
$��!�'�� ���� ��
� $��'� *��������' ���	 
&��
���
��� ����, ��� �� $�� �����' ����� 
��!��. ��'����+�' �	����, ������������ �� 
�� �	 $��!�'�� ���� �������� $���/��� �� 
�$���� �� ��$��'��� (������*���� $�����), 
� ������� �� �� ��$��'��� �� �$����. ����-
��*��� �� ���� !��
���� $����/�
 ��������% 
����. -� �� $������ �!������ �� ��	���*��-
��� �����, ��� �	 /	'� ������� $����/�
�. L� 
��/�' ������'� �� �� ������� �!������, ��� 
����+� ������ ������ �� ��$��� �� �����-
���% ���� ��� *�$� ���	 �! ���+�% ������� !�-
'��/�� � ���� �� ��	/	��. 0�'��/�� �� ���� 
��	/	�� � ��������' ��$�����+�' ����. 0��� 
$������� ���� � �� $�
���	 ������ �� ��$��	 
�� �!���� (����� � �	���������, 1999). � 
��$������'� 	 ����'� �� �������� ���� $�����, 
���� 
���� ����!� �� +���� ��$������� �!��-
!�+� � ��$�����+�. -��� ����!� �� !����+�-
��+� !�'��/�� � �������*��� ������*���. 
&�� ������' ��������' ����'�, ��/�� ���
� 
'����' ������. 

&�� �!��!��� ������' ��������	 	���� 
1826, 1876, 1888 � 1924. ������, $��'����
	 



145

�-Q�KJ  �Q#��#K���Q� ��[��K LK �H��#K���� �#HQL� &KL\H�K\��� #Q-K, &#H Q &��[H 
�H[Q�#K�Q�LQ� #K��K – &#Q�H# -#KL���#�K�QJH �H�&#��-�#K

INFLUENCE OF HYDROGRAPHICAL CONDITIONS ON GEOGRAPHICAL ENVIRONMENT OF PAN�EVA�KI RIT 
BEFORE AND AFTER THE MELIORATION – EXAMPLE OF THE GEOSPATIAL TRANSFORMATION

that the Pannonian Sea re–established in front 
of Belgrade. The destructive power of < ood wa-
ter did not know for mercy. In Ov;a in 1888 the 
< ood destroyed 180 houses, and in 1924 the ship 
“Grani;ar”, which sailed towards the people of 
Bor;a for help, “manoeuvred between the tops of 
the willows and telephone poles. By the streets 
of Bor;a water reached the rooftops, and people 
buried their dead from the boats” (Marinkovi8, 
1975). Marshes were the hotbed of mosquitoes, 
the source of malaria and other infectious diseas-
es. Many epidemics af< icted the population of 
Pan;eva;ki rit, especially children. In 1880 the 
population of Pan;eva;ki rit was 2 574, in 1900. 
– 2 962 and in 1910 – 3 145. Many families left 
this area in the period 1910–1921, because the 
property and crops continued to be threatened by 
< oods, and moisture retained in houses at most 
part of the year. That is why until 1921 the num-
ber of residents of Pan;eva;ki rit reduced to 2 
865 (Šabi8, 2001).

Efforts to solve the problem of < oods gave 
results in 1918, after the liberation from the Aus-
tro–Hungarian reign. The company “Batinjol” in 
Paris in 1929 took over the works for the con-
struction of the dam. The 2 rst hydraulic problem 
was the construction of the embankment next 
to the Danube and Tamiš, to protect against high 
water levels and create conditions for meliora-
tion. The construction of embankment started on 
August 5th 1929 and lasted until December 1933.

At the peripheral part of Pan;eva;ki rit an 
embankment was built in length of 88.8 km and 
a width of 5–6 m. The length of the Danube em-
bankment is 51.4 km, the Tamiš – 32 km and 5.4 
km near the Dunavac canal. Its height is deter-
mined by the highest water level of the Danube 
recorded in 1895 near Pan;evo. The embankment 
was built 1.60 m above the former Danube’s 
maximum water level of 732 cm. However, the 
water level of the Danube in 1940 at the same 
location reached a height of 754 cm and thus the 
safety of the embankment decreased.

Another hydraulic problem was the drain-
age from the low marshy soil. For that purpose, 
a 320 km long melioration canal system was dug 
and 73 km of riverbeds were deepened. Due to 

�� 
����� ��� �� �� $��� "�������' $����� 
���'����� &������� '���. ������ ���%��� 
���� !���� !� '�����. � ��
� �� 1888. ����-
�� $�$���� $��	/��� 180 �	��, � 1924. ���� 
„�����
��”, ���� �� $����� "��
���'� 	 $�-
'��, „'��������� �� �!'�@	 ��%��� ���� � ��-
��������% ��	����. &� ���
�����' 	��*�'� 
���� �� ��$����� �� ������� �	��, � ����� 	'�-
�� ��%��+����� �	 �! 
�'�*�” (����������, 
1975). ��
���� �	 ���� ����� ��'���*�, �!��� 
'������� � ��	��% !���!��% �������. ����� 
�$���'��� �	 $���@��� ��������/��� &��
�-
��
��� ����, � $������ ��*	. � &��
���
��' 
���	 �� 1880. ������ ������ 2.574 ��������-
��, 1900. – 2.962, � 1910. – 3.145. "����� $�-
����*� �	 ��$	����� ���� $������ 	 $�����	 
1910–1921, ��� �	 �'����� � 	���� � ���� 
���� 	������� $�$����'�, � ����� �� ���� ��� 
������ !��������� 	 �	��'�. 0��� ���� �� �� 
1921. �'�+�� ���� ���������� &��
���
��� 
���� �� 2.865 (�����, 2001).

L�$��� 	 ��/���+	 $�����'� $�$���� 
���� �	 ��!	����� ��� 1918. ������, $� ����-
��@�+	 �� K	����	������ ������. &���	!��� 
„"���+��” �! &���!� �� 1929. ������ $��	!�-
�� ������ !� �!����+	 ����$�. &��� %����-
��%��
�� $�����' ��� �� "+1!�02� ��'")� 
$���� 	���� � -�'�/�, ���� !�/���� �� ��-
����% ��������� � ������+� 	����� !� '����-
��*��	. Q!����+� ����$� �� !�$�
��� 5. ���	-
��� 1929. ������ � ������� �� ��*�'��� 1933. 
������.

������' ����' &��
���
��� ���� $����-
�	� �� ����$ �	���� 88,8 km � /����� 5–6 m. 
	���� �	������� ���� ����$� �!���� 51,4 
km, ��'�/��� – 32 km � 5,4 km $���� ����-
�� 	����*. ������ ������ ����@��� �� $��-
'� �����/�' ��������	 	���� !���������' 
1895. ������ ��� &��
���. L���$ �� $�����	� 
1,60 m �!��� ����/+�� '����'	'� ��������� 
	���� �� 732 cm. ��@	��', �������� 	���� 
je 1940. ������ �� ����' '���	 �������� ��-
���	 �� 754 cm � ��'� �� ���	����� ����$� 
�'�+���. 

�	�� %������%��
�� $�����' ��� �� %0-
.%02�.�2� �� ������ '�
������ !�'��/��. 
� �	 ���%	 $����$�� �� �����' '������*��-
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the small fall of the terrain, gravitational run off 
was insigni2 cant, so that the drainage was impos-
sible without the pumps in pumping stations.

Fig. 2. Embankment near the Danube southeast of 
Krnja�a

 

Large canals were river < ows in the past, 
characterized by a regime similar to the Danube 
and Tamiš: water rose fast and threatened the 
population by large < uctuations in water levels. 
That is pointed by their names: Besni Fok and 
Sebeš (Hungarian–fast). Beds of the canals were 
repeatedly cleaned and regulated (Šabi8 et al, 
2010).

The amount of water in the canals increases 
after heavy rainfall, but for its feeding, how-
ever, the ground water is crucial. During high 
water levels, the twelve pumping stations are 
activated: “Kišvara”, “Beljarica”, “Beljarica II”, 

��% ������ �	���� 320 km � $���	����� 73 
km ��
��% ������. 0��� '���� $��� ������, 
�������*���� ���*�+� �� ��!�����, ���� �� �� 
�����+���+� ���� ��'��	�� ��! $	'$� 	 *�-
$��' �����*�'�. 

 ��. 2. ���� ��	
� ������ !��������� �� 
"	#��


������ ������ �	 	 $��/����� ���� ��
-
�� ������, ���� �� ������������ ����' ���
�� 
	���	 � -�'�/	: ���� �� ������!��� ��!� � 
������' ��*���*���'� ��������� 	��������� 
��������/���. ��%��� ��!��� 	$	�	�	 �� ��: 
"���� ��� � ����/ ('�@. ��!). ������ ����-
�� �	 	 ��/� ������� ���	������ � 
�/���� 
(Šabi8 et al, 2010).

����
��� ���� 	 ������'� �� $������� 
$���� ������% $�������, ��� �� !� +�%��� 
%��+�+� �� $���	���� !��
���, �$��, $��!�'-
�� ����. 0� ���'� ������% ���������  ������-
�� �� �������� *�$��% �����*�: „��/����”, 
„"�����*�”, „"�����*� II”, „"��
�”, „"��
� 
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“Bor;a”, “Bor;a – Nova”, “Reva”, “Ov;a”, “Ja-
buka”, “�enta” “�enta – Nova”,”Belanoš”and” 
“Belanoš – T”. Pumping stations are placed in the 
lowest places beside the canal, so that the excess 
of water could be transported into the Danube and 
Tamiš. The longest canals in Pan;eva;ki rit are: 
Vizelj, Sibnica, Sebeš, Dunavac, Jojki8ev Du-
navac, Ov;anski Dunavac, Buk and Kalovita.

Fig. 3.  The territory of Pan�eva�ki rit before 
and after hydro–melioration works (Šabi� and 

Vujadinovi�, 1999)

Vizelj (Hungarian–watercourse) or 
Bor3anska river (L = 15 km) is the longest 
canalized watercourse in Pan;eva;ki rit. It ex-
tends from the Bor;a pump, by the settlements 
of Bor;a, Kovilovo to the road Belgrade – Zren-
janin (M–24). From there it continues to Jojki8ev 
Dunavac, through which it is connected with the 
Danube. Kalovita (L = 1 km) is located near the 
road Belgrade – Pan;evo (E–70). It is 15 m wide 
and up to 2 m deep. Sebeš (Hungarian–fast) con-
nects Vizelj and Kalovita canals (L = 6 km). This 
canalized watercourse is up to 15 m wide and 1.5 
to 2 m deep. At the coast vegetation is mainly 
low with willow in places. Sibnica (L = 10 km) 
joins the Danube and the canals of Jabu;ki rit. 

– L���”, „#���”, „��
�”, „J��	��”, “\����”, 
„\���� – L���”, „"�����/” � „"�����/ – -”. 
��$�� �����*� �	 $��������� �� �������' 
'����'� $���� ������, ���� �� ��/�� ���� 
$����*����� 	 	��� � -�'�/. L���	�� ��-
���� 	 &��
���
��' ���	 �	: ��!��, �����-
*�, ����/, 	����*, J������� 	����*, ��-

����� 	����*, "	� � ��������.

��. 3. $
	��	!� ����
������ 	�� �	
  ����
 
%�	��
��	�&��% 	����� ('���  *�!����-

��, 1999)
 

�"+�� ('�@. �������) ��� 4%!���'�� 
!��� (L=15 km) �� ����	�� ��������� ����-
��� 	 &��
���
��' ���	. &�	�� �� �� ���
��-
��� $	'$�, $���� ������ "��
�, �������� �� 
$	�� "������ – 0��+���� (�–24). ������ �� 
�� �������� �� J������� 	����*, $���� ���� 
�� $���!�� �� 	����'. ��*%."�� (L=1 km) 
�� ����!� $���� $	�� "������ – &��
��� (H–
70). ������ �� 15 m, � �	��� �� 2 m.  ��$�5 
('�@. ��!) �$��� ������ ��!�� � �������	 
(L=6 km). ���� ��������� ������� �� /���� 
�� 15 m � �	��� 1,5–2 m. L� ����� �� ��-
��!� 	������' ����� �����+� '����'�*� �� 
����'. �"$�"(� (L=10 km) �$��� 	��� � ��-
���� J��	
��� ����. ����� �� 10–20 m, � �	-
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It is 10–20 m wide, and up to 2 m deep. The ca-
nal is surrounded by 2 elds and gardens, but there 
are also belts under the poplar and willow. About 
3 km west of Sibnica there is the main course 
of the Tamiš. Dunavac or Opova3ki Dunavac 
(L = 5 km) is connected with the Danube in the 
west and the Tamiš in the east by the pump. It is 
15–20 m wide. The waters of this canal are used 
for watering 2 elds and gardens, and they are also 
used by the 2 shermen. The canal is surrounded 
by poplar and willow trees, and hydrophilic veg-
etation is developed on the water. Jojki6ev Du-
navac (L = 2.5 km) runs parallel with the Dan-
ube, near the eponymous settlement. It is 20 m 
wide and 3–6 m deep. Vizelj < ows into Jojki8ev 
Dunavac through the pump. Fish reserves are 
similar to the Danube: cat2 sh, white 2 sh, carp, 
perch, pike and other species. The coasts are un-
der the poplar, willow and ash trees. Ov3anski 
Dunavac or Ili6ev Dunavac (L = 2 km) extends 
parallel to the embankment. It is 20 m wide and 
up to 3 m deep. The canal is rich in 2 sh. It is 
surrounded by forests of poplar, willow and ash. 
Canal Buk is one of the cleanest 2 shing water-
courses of Pan;eva;ki rit, since it obtains fresh 
water from the Tamiš via the nearby pump. It is 
located 700 m from the entrance to the village 
Besni Fok.

The third major hydraulic problem in 
Pan;eva;ki rit – irrigation has not yet been re-
solved. For this purpose the water from the ca-
nals is used next to which the mobile pumps are 
placed. It is planned to solve the problem of wa-
ter shortage in summer in this way. However, by 
human negligence, the canals lost signi2 cance in 
the 80s and 90s of the 20th century. The canals 
are covered with emerged (marshy), < oating and 
submerged (underwater) vegetation. The water 
in the canals is blurred to such an extent that the 
mud is thick up to 2 m in places.

By the construction of the Pan3evo Bridge 
over the Danube (1933), the road and rail links 
with Belgrade were accomplished, because the 
traf2 c used to be performed by ferries. It was 
a prerequisite for Pan;eva;ki rit to link to Bel-
grade, especially for the part of the city that grew 
fastest.

���� �!���� �� 2 m. ����� ���	�	�	 �����*� 
� ��/��, ��� �'� � $����� $�� ��$���' � ��-
��'. ��� 3 km !�$���� �� �����*� ����!� �� 
������ ��� -�'�/�. 	���.�( ��� �)%.��-
�" 	���.�( (L=5 km) �� $���!�� �� 	����' 
�� !�$��	 � *�$��' $	'$�' �� -�'�/�' �� 
�����	. ����� �� 15–20 m. ���� ���� ������ 
������� �� !� �����+���+� �����*� � ��/��, 
� ������� �� � �������*�. ����� �� ���	��� 
/	'�' ��$��� � ����, � �� ���� �� ��!������ 
%��������� ������*���. �%/�"7�. 	���.�( 
(L=2,5 km) �� $�	�� $�������� �� 	��-
��', 	 ���!��� �����'���� ������. ����� 
�� 20 m, � �	��� 3–6 m. � J������� 	����* 
�� 	���� ��!�� $���� $	'$�. #���� ���� �� 
���
�� 	���	: ��', ���� ����, /����, �'	@, 
/�	�� � ��	�� �����. ����� �	 $�� ��$���', 
����' � ������'. �.���'�" 	���.�( ��� 
�*"7�. 	���.�( (L=2 km) $�	�� �� $���-
����� �� ����$�'. ����� �� 20 m � �	��� �� 
3 m. ����� �� ����� ����'. ���	�	�� �� /	'� 
��$���, ���� � ������. ����� 4�� �� ����� �� 
���
������% ���������% ���������� &��
�-
��
��� ����, $�/�� $���� �����+� $	'$� 
������ ����	 ���	 �! -�'�/�. L���!� �� 700 
m �� 	��!� 	 ������ "���� ���. 

-���� !��
���� %������%��
�� $�����' 	 
&��
���
��' ���	 – ��.%02�.�2� ���� ��/ 
	��� ��/��. � �	 ���%	 ������� �� ���� �! 
������ $���� ����% �� $��������	 $������� 
$	'$�. &�������� �� �� �� �� ��� ��
�� ��/� 
$�����' ���������� ���� ����. ��@	��', 
�	����' ��'����/�	, ������ �	 80–�% � 
90–�% ������ XX �!�	���� !��
��. ������ �	 
������� �'��!��' ('�
�����'), ���������' 
($�	���	��') � �	�'��!��' ($�������') ��-
����*���'. ���� 	 ������'� �� !�'	���� �� �� 
'��� �� �� '	� ����� �� 2 m.

Q!����+�' �����.���%1 &%'�� $���� 
	���� (1933) ��������� �� ��	'��� � ����!-
��
�� ��!� �� "�������', ��� �� ��������� �� 
���� ������� �����'�. "�� �� �� $���	���� 
�� �� &��
���
�� ��� ���� !� ��� "������� 
���� �� ������� ��!�����.
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INFLENCE OF HYDROLOGICAL 
CONDITIONS ON THE SOCIO-ECONOMIC 

COMPLEX AFTER THE MELIORATION 
WORKS: AN EXAMPLE OF QUALITATIVE 

SPATIAL AND FUNCTIONAL 
TRANSFORMATION OF THE TERRITORY

The hydraulic works carried out in the 
Danube–Tamiš river basin zone directly in-
< uenced the geospatial structure, leading to 
economic and functional, socio–demographic 
and physiognomic transformation of the space. 
After the construction of the embankment near 
the Danube and Tamiš rivers, canal system, 
pumping stations, Pan;evo Bridge, as well as 
roads Belgrade – Zrenjanin (M–24) and Bel-
grade – Pan;evo (E–70), the cultural landscape 
was formed with the changed natural condi-
tions that have affected the following: changes 
in land use, demographic explosion, industri-
alization, urbanization of the southern part and 
suburbanization of the central and northern 
part of the territory of Pan;eva;ki rit (Šabi8 et 
al, 2010).

Along with the change of hydrographic 
conditions in Pan;eva;ki rit, there have been 
changes in the surface structure of the intend-
ed use. In the period 1961–2010, the share of 
arable land in Pan;eva;ki rit reduced by 7.5%, 
because of the waves of immigrants, particu-
larly refugees and internally displaced persons 
(Vujadinovi8 et al, 2011) who built thousands 
of homes, mostly in the periphery of Bor;a and 
Krnja;a. Infertile soil in 2010 covered the area 
of 6,734 ha (17.8%) and in it there have been 
enterprises, houses, roads and others. Fields 
and gardens extend to 24,851 ha (65.7%), or-
chards and vineyards to 427 ha (1.1%), and 
pastures, reeds, ponds and forests to 4,556 ha 
(12%).

The demographic explosion marked 
Pan;eva;ki rit after the Second World War. 
Factors that in< uenced the demographic ex-
plosion are: changes of the marshy landscape 
into the cultural landscape, expanding urban 
agglomeration, intensive migrations, indus-
trialization followed by the establishment of 

�-Q�KJ �Q#�[���Q� ��[��K 
LK ���Q�H��L����Q ���&[H�� 
&��[H �H[Q�#K�Q�LQ� #K��K: 

&#Q�H# ��K[Q-K-Q�LH &#��-�#L�-
��L��QJ��H -#KL���#�K�QJH

Q!������ %�����%��
�� ������ 	 ������� 
!��� 	��� – -�'�/, �������� �	  ����!��� 
�� ���$�������	 ���	��	�	, �������� ��  ���-
��'���–�	��*�������, ��*��–��'�������� � 
��!����'��� ��������'�*��� $�������. &�-
��� �!����+� ����$� $���� 	���� � -�'�/�, 
�����'� ������, *�$��% �����*�, &��
���
��� 
'����, ��� � $	���� "������ – 0��+���� (�–
24) � "������ – &��
��� (H–70), ���'���� �� 
�	��	��� $����� �� �!'�+���' $�������' 
	�����'� ���� �	 	��*��� ��: $��'��� 	 ��-
'��� $���/���, ��'�������	 ���$��!��	, ��-
�	��������!�*��	, 	�����!�*��	 �	���� ���� 
� �	�	�����!�*��	 *��������� � �������� 
���� ���������� &��
���
��� ���� (Šabi8 et al, 
2010).

�$����� �� �!'���' %�����������% 
	�����, 	 &��
���
��' ���	 �� ��/�� �� $��-
'��� 	 '�!����!" )%.!5"�� )!�&� ��&��" 
�%!"57�2�. � $�����	 1961–2010. ����-
�� �'�+��� �� 	
�/�� ��������% $���/��� 
	 &��
���
��' ���	 !� 7,5%, ��� �	 �� +�'� 
������ ����������, $������ �!����� � ��-
������������� ��*� (Vujadinovi8 et al, 2011) 
$������ %����� �	��, �����/� �� $�����-
���� "��
� � ��+�
�. L�$����� !�'��/�� �� 
2010. ������ !�%������ $���/��	 �� 6.734 ha 
(17,8%) � �� +�'	 �� ����!� $���	!���, �	��, 
�����������*� � ��. �����*� � ��/�� �� $��-
����	 �� 24.851 ha (65,7%), ���+�*� � �����-
���� �� 427 ha (1,1%), � $�/+�*�, �����*�, 
���� � /	'� �� 4.556 ha (12%).

	�&%1!�9'�� ��')*%+"/� ��������� �� 
&��
���
�� ��� $���� �	��� �������� ����. 
������� ���� �	 	��*��� �� ��'�������	 ��-
�$��!��	 ���	: $��'��� '�
������ 	 �	��	�-
�� $�����, /���+� ������� ����'���*���, 
�����!���� '����*��� ��������/���, ���	-
��������!�*��� – $������ ������+�' &���-
$�������� – ���	��������� ��'������ „"�-
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Agricultural – Industrial Complex “Belgrade”, 
intensive development of agro–industrial com-
plex and other industries, raising the special-
ized agricultural settlements, development of 
services and others.

Industrialization of Pan;eva;ki rit began 
in the 1960s. With the construction of the 2 rst 
industrial plants, settlements in Pan;eva;ki rit 
changed their character and functions (activa-
tion of other industries). There were also chang-
es in demographic structures, urbanization of 
the southern part of the territory of Pan;eva;ki 
rit, which is accompanied by a strong dea-
grarization, increase in living standards and 
changes in the culture of living. Initially poor 
roads were the limiting factor of industrializa-
tion, but by the construction of new roads and 
railways and modernization of old ones favour-
able conditions have gained for strong indus-
trial development. In the transition period in 
Pan;eva;ki rit small and medium enterprises 
were established, which operated dynamically 
in accordance with the market needs. Today’s 
economy of Pan;eva;ki rit is in the individual 
small business sector, and manufacturing in-
dustry has the greatest importance in the public 
sector which develops on the basis of agricul-
tural production on the farms of Agricultural 
Complex “Belgrade” (Šabi8 et al, 2010).

The urbanization of the southern part of 
Pan;eva;ki rit (narrow territory of Belgrade) 
is followed by a large mechanical increase in 
population in the second half of the 20th cen-
tury, the expansion of urban area (in 1965 the 
territory of Pan;eva;ki rit joined the munici-
pality of Stari Grad), i.e. the transformation 
of the predominantly rural southern part of 
Pan;eva;ki rit into the urban–suburban area 
(in 1965 Krnja;a was incorporated in the nar-
rower territory of the city). Urbanization is in-
tensi2 ed in the 1980s with the development of 
agro–industrial complex of Agricultural Com-
plex “Belgrade”, that is, use of new technolo-
gies in agriculture and service sector expan-
sion. Urbanization has brought Pan;eva;ki rit 
demographic explosion and a sudden high con-
centration of population in a relatively small 

�����”, �����!���� ��!��� �������	��������� 
��'$����� ��� � ��	��% ����� ���	������, $�-
��!�+� �$�*�����!�����% $���$��������% 
������, ��!��� 	��	���% ���������� � ��	��.

��0�'�!"/�*"+�("/� &��
���
��� ���� 
!�$�
��� �� 1960–�% ������. �� �!����+�' 
$���% ���	��������% $�����, ������ �� ��-
�������� &��
���
��� ���� '�+��	 ����	 ��-
!����'��	 � �	��*��� (��������+� ������% 
$��������% �����). �/�� �� � �� $��'��� 
��'��������% ���	��	��, 	�����!�*��� �	�-
��� ���� ���������� &��
���
��� ����, ���� 
�� $������ ������' ��������!�*���', $�-
����+�' ��������� ��������/��� � �!'���'� 
	 �	��	�� �������+�. ������
����	�� ������ 
���	��������!�*��� ���� �	 	 $�
���	 ��/� 
�����������*�, ��� �	 �� �!����+�' ����% 
� ������'�+���+�' �����% $	���� � ����!-
��*�, ������ $������ 	����� !� ������ ��-
�	�������� ��!���. � $�����	 ����!�*��� 	 
&��
���
��' ���	 �� �������	 '��� � ����+� 
$���	!���, ���� ����'�
�� $���	�	 	 �����	 
�� $������'� ����/��. ���/+	 $������	 
&��
���
��� ���� 
��� '��� $������� 	 ��-
�����	����' ������	, � 	 �������' ������	 
������� !��
�� �'� $����@���
�� ���	������, 
���� �� ��!���� �� ��!� $���$�������� $��-
�!���+� �� ��!�������'� &���$��������� 
��'������ „"������” (Šabi8 et al, 2010).

�!$��"+�("/� �	���� ���� &��
���
��� 
���� (	�� ���������� "�������) $������ �� 
������' '�%���
��' $������' ����� ������-
���� 	 ��	��� $������� 20. ����, /���+�' 
�������� $���	
�� (���������� &��
���
��� 
���� �� 1965. ������ $��$����� �������� �$-
/���� &����	��), ��. ��������'�*���' $��-
����� �	������ �	���� ���� &��
���
��� 
���� 	 �������–$��������� $���	
�� (��+�
� 
�� 1965. ������ 	/�� 	 ������ 	�� ���������� 
�����). ������!�*��� �� 1980–�% ������ ��-
���!������� 	$����� �� ��!����' �������	-
��������� ��'$����� &���$��������� ��'-
������ „"������”, ������� ����/��+� ����% 
��%�������� 	 $���$������� � ���$��!��� 
	��	���� �������. ������!�*��� �� &��
�-
��
��' ���	 ������ ��'�������	 ���$��!��	 
� ����	 ���*�����*��	 ������� ����� ������-
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area (Šabi8 and Živkovi8, 2002).
Along with the urbanization of the south-

ern part of Pan;eva;ki rit, central and northern 
parts of the territory are characterized by sub-
urbanization. This process was created by the 
development of suburban areas, increase in the 
total population due to large mechanical in< ux 
of immigrants, as well as internal restructur-
ing of Belgrade (Šabi8, D. et al, 2010). Numer-
ous empirical studies of urban areas indicate 
that the suburbs of large cities are gradually 
becoming more attractive for housing (Vresk, 
1978; 1984a; 1984b; 1997) due to their natural 
and socio–economic features (preserved natu-
ral environment, good transport connections, 
lower price of building land, lower taxes, etc.).

Pan;eva;ki rit is singled out from Belgrade 
by the domination of residential suburbaniza-
tion, dynamic demographic growth and popu-
lation dependency of the function of work and 
service activities. As the biggest advantage of 
the quality of life in Pan;eva;ki rit, the inhab-
itants of Bor;a and Krnja;a mentioned lower 
prices of building land and the closeness of 
the capital, and as the biggest drawbacks they 
mentioned the lack of developed infrastructure 
(the construction of the bridge Zemun – Bor;a 
is planned), high ground waters and drainage 
problem. According to the Master Plan, expan-
sion of the zone intended for residence is ex-
pected (in Bor;a for 300 ha, Krnja;a 50 ha and 
Ov;a 83 ha). However, the utility furnishing 
of the settlements will be dif2 cult, because the 
local population faces a number of problems 
caused by high groundwater levels, marshy 
terrain and frequent < ooding, which is largely 
a consequence of the unplanned construction. 
When building houses, the settlers 2 lled the 
melioration canals in many places, so that the 
draining of rainwater was prevented. In order 
that the drain rainwater system functions, it is 
necessary 2 rst of all to clean up neglected ca-
nals (e.g. in Krnja;a, where the majority of the 
territory lies below the level of high waters of 
the Danube, precipitation does not drain to the 
Danube, but is retained).

Intensive urbanization in the peri–urban 

���� �� ��������� '���' $������	 (Šabi8 i 
Živkovi8, 2002).

�$����� �� 	�����!�*���' �	���� ���� 
&��
���
��� ����, *�������� � ������� ��� 
���������� ���������/� '�$�!$��"+�("/�. 
-�� $��*�� ������ �� ��� $������*� ��!���� 
$���������% ������, $������ 	�	$��� ����� 
���������� 	���� ������� '�%���
��� $����-
�� ����������, ��� � 	�	���/+�� �����	��	-
����+� "������� (Šabi8  et al, 2010). "����� 
�'$������� ���������+� �������% $���	
�� 
	��!	�	 �� �� �� $������@� ������% �����-
�� !��� �����% $�������% � ��*������'���% 
�������� (�
	���� $������� �������, ����� 
����������� $���!�����, ���� *��� ���@����-
���� !�'��/��, ���� $���!� � ��.) $�����	 
��� ������������ !� �������+� (Vresk, 1978; 
1984�; 1984b; 1997). 

&��
���
�� ��� �� �!����� $�����/�	 ��-
!����*������ �	�	�����!�*���, ����'�
��' 
��'��������' �����' � !������/�	 ������-
��/��� �� �	��*��� ���� � 	��	���% ��-
�������� �� "�������. ��� ������	 $������� 
��������� ������ 	 &��
���
��' ���	, ���-
�����*� "��
� � ��+�
� ������ ���� *��� 
���@�������� !�'��/�� � ���!��	 ������� 
�����, � ������� ���������� – ��������� ��!-
�����	 ��������	��	�	 ($������ �� �!����+� 
'���� 0�'	� – "��
�), ������ $��!�'�� ���� � 
$�����' ����@�+� ��'��������% � �������% 
����. &��'� ��&–	 �
��	�� �� $��/���+� 
!��� ��'�+��� �������+	 (	 "��
� !� 300 ha, 
��+�
� 50 ha  � ��
� 83 ha). ��@	��', ��-
'	����� �$��'�+� ������ ���� �������, ��� 
�� ��'�/+� ��������/��� �	�
��� �� ����-
��' $�����'�'� �!�!����' ������' �����' 
$��!�'��% ����, !�'�
������' ������'� ��� 
� 
����' $�����+�', /�� �� ������' ����' 
$������*� � ��$������ ����+�. �������-
*� �	 $�� �!����+� �	�� �� '����' '����-
'� !���$��� '������*���� ������, ���� �� �� 
���'��	��� ����� ��/��*�. ���� �� �����' 
������ ��/��*� �	��*�������, $������� �� 
$�� �����, �
������ !�$	/���� ������ (�$�. 	 
��+�
�, 
��� �� ���� ��� ���������� ����!� 
��$�� ����� ������% ���� 	����, $������� 
�� ���
	 $��'� 	���	, ��� �� !��������	). 
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ring of Belgrade in the 1970s, especially after 
1990, resulted in the expansion of the process 
of suburbanization, which is accompanied by 
corresponding socio–economic, physiognomic 
and geo–ecologic changes.

CONCLUSION

Construction of the canal system is in tem-
poral, spatial, environmental, technical and in-
vestment terms demanding system which trans-
forms natural and socio–economic elements of 
geospace. 

The impact of transformation is manifested 
in whole Pan;eva;ki rit, in the zone of the ca-
nal construction, and results in modi2 cations of 
the available development potential, changes in 
physiognomy and functions of settlements, in-
frastructure, economy, organization and use of 
space and others.

Many years of effort, the man overcame 
adverse natural conditions: eliminated the risk 
of < ooding by the construction of canals and 
embankments, that is, transformed the wetland 
environment into a cultural landscape. Low alti-
tudes used to represent an obstacle to normal life 
in Pan;eva;ki rit, but the man with his activities 
turned all that in his favor. The outcome of the 
struggle against nature is the best evidence of the 
importance of his activity and to what extent he 
can change geographic environment and adapt it 
to himself.

Pan;eva;ki rit, from the wetland area to 
the 1930s, then particularly agricultural area in 
the mid 20th century, became part of the urban-
ized and continuous environment of the city of 
Belgrade in the 1990s (the so–called third Bel-
grade). This area has experienced large demo-
graphic growth, mainly due to the strong in< ux 
of migrants from Croatia and Bosnia and Her-
zegovina. Family houses are intensively built in 
Pan;eva;ki rit (planned and unplanned construc-
tion), re–appropriation of land carried out, local 
entrepreneurship developed and others. In sup-
port of suburbanization, many residents of Bel-

Q����!���� 	�����!�*��� 	 ����������' 
$���	�����' $�����	 �� 1970–�% ������, � 
$������ $���� 1990. ������, ��!	������� �� 
/���+�' $��*��� �	�	�����!�*���, ���� �� 
$����� ���������	��' ��*�������'���', ��-
!����'���' � ��������/��' $��'���'�. 

0K�Y�\K�

Q!����+� �����'� ������ �� ���'�����, 
$��������, �����/��, ��%��
�� � �������*�-
��� !�%����� �����' ���� ��������'�/� $��-
����� � ��*�������'��� ���'���� ���$�����-
��. 

���*�� ��������'�*��� �� '�������	�� 
	 *���' &��
���
��' ���	, 	 !��� �!����+� 
������, � ��!	����� '�������*���'� ���$�-
������� ��!������ $����*�����, $��'���'� 
	 ��!����'��� � �	��*���'� ������, ��-
������	��	��, �����'���, ������!�*��� � ��-
��/��+	 $������� � ��. 

	������/+�' ��$���'�, 
���� �� �����-
��� ��$������ $������� 	�����: ���'���-
��� �$������ �� $�$���� �!����+�' ������ 
� ����$�, ������� ��������'���� '�
����	 
������	 	 �	��	��� $�����. ���� ���'��-
��� ������ ������ ������ �	 $����������� 
$��$���	 ���'����' �����	 	 &��
���
��' 
���	, ��� �� 
���� �����' �������/�	 ��� �� 
$�������	� 	 ����	 ������. Q�%�� ����� $��-
��� $������ ������� ��' ����!	�� �� ������� 
�� !��
��� +����� ��������� � �� ���� '��� �� 
'��� �� �!'��� ���������	 ������	 � $����-
���� �� ����.

&��
���
�� ��� �� �� '�
������ $������� 
�� 1930–�% ������, !���' �!��!��� �������� 
$������� �������' 20. ����, 1990–�% ����-
�� $����� ��� 	�����!����� � ������	����� 
������� ������� "������� (�!�. ����� "���-
���). ���� $������ �� ������� ������ ��'��-
������ ����, �����/� !�%���	�	�� ������' 
$�����	 '�������� �! �������� � "���� � 
���*�������. � &��
���
��' ���	 �� ��-
���!���� ����� $�����
�� �	�� ($������ � 
��$������ �!����+�), ��/� �� $����'��� 
!�'��/��, ��!���� ������� $��	!����/��� 
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BEFORE AND AFTER THE MELIORATION – EXAMPLE OF THE GEOSPATIAL TRANSFORMATION

grade no longer live and work in the narrower 
territory of the city proper, but instead choose 
housing, or living in the suburbs (Bor;a, Ov;a, 
Krnja;a, Padinska Skela and other settlements of 
Pan;eva;ki rit), and they 2 nd jobs in other parts 
of Belgrade.

� ��.  � $����� �	�	�����!�*���, '���� ���-
�����*� "������� ��/� �� ���� � �� ���� �� 
	��� ���������� �����, ��� 	'���� ���� �����	 
��/���+� ���'����� $���+�, ������� ����� 
	 $������@	 ("��
�, ��
�, ��+�
�, &������� 
����� � ��	�� ������ &��
���
��� ����), � 
$���� ����!� 	 ��	��' ������'� "�������.
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