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VOJVYODI

Abstract The plain part of Vojvodina province is characterized by a relatively rd P o, i, BASIC CANAL NETWORK
favourable soil, climatic and hydrological situation. However, in the course of the last two : | ' PN % ;ﬁiﬁiﬁ?ﬂ?ﬁ
centuries extensive measures have been undertaken to protect the land from the

action of unfavourable external waters and from excessive waters, along with the

development of the system for irrigation. All these measures have created the
conditions enabling fine regulation of the soil water-air regime as the basis for
agricultural production and the development of the region as a whole. This paper is
review of natural characteristics of area and the size of water engineering projects
grew (flood protection, drainage, irrigation), followed by numerous practical
problems. In recent years it has become more and more evident that within the present
water management system still not enough account is taken and use made of the
interrelationships within the water systems.

CLIMATE, SOIL AND HYDROLOGICAL CHARACTERISTICS

The plain region of Vojvodina 1s distinguished by relatively favourable climate, soil
and hydrological characteristics. However, in the course of the last two centuries
extensive measures have been undertaken on the protection of the region against
unfavourable action of external waters, land protection against excess water, as well
as on the development of irrigation systems.

In the recent decade, climate extremes have been registered, either in the air
temperature, amount of precipitation, or extreme hydrological occurrences manifested
as the level and duration of high/low water stages. The sequences of favourable and
unfavourable distribution and amounts of precipitation, external and internal waters,
are of a certain cyclic nature. Some recent investigations (Savic 1 Salvai, 1997) have
also pointed to the existence of these natural cycles that are characterized by the
periods of 8, 11, and 28 years.

With the aim of reducing the disproportion between the water requirements and its
available quantities, about 20 accumulations have been built in the region of
Vojvodina in the course of the last 30 years. Before that, the Hydrological System
Danube-Tisa-Danube (HS DTD) has been constructed with the objective of making
for the potential water shortage and collecting the excess or used waters.
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s ' . Protection of land against adverse influence of external waters had in the beginning a

local character. The embankments along the Danube and the Tisa constructed in the
19" century serve even today as the basis for the lines of protection against external
waters. The most extensive works on modernization, i.e. reconstruction of protection
embankments, were undertaken after the high waters of the Danube in 1965 and of the Tisa
in 1971.

Peak elevation of the embankment crown was set for the 1% water. Apart from the
reconstruction of the old embankments, some new ones have been built, accompanied
by reconstruction of some auxiliary objects (watchman boots, telephone lines, roads,
long-distance power lines, etc.). The maintenance of the objects for flood protection
and their present state, despite of the existence of numerous problems, can be
considered satisfactory.

DRAINAGE

Dlggll’lg of canals has enabled transformation of more than 1/3 of the Vojvodina Tablel. Some land reclamation charactheristics Vojvodina Province

region into arable land. Before these undertakings that land was seasonal or perennial Land reclamation area E::;‘EE‘; Tifflilff (pf;;l;i‘;i) 2‘;?;‘:5
bogs and marshes. Nowadays, the Vojvodina region has a network of almost 20,000 km (m/ha) (m’/s)
of these canals. About 60% of the drainage systems gravitate to natural water Zapadna Backa 169,054 10.68 0.67 1625
courses and the rest serves to evacuate the collected excess waters to the Basic Canal Sevema Batka 101,575 =10 0.41 0.80
Netwrk of the Hydrological System Danube-Tisa-Danube (BCN HS DTD). The flil;?a 3‘;_5 ;'g; g;g ?.33
digging of about 900 km of the BCN HS DTD, officially completed in 1975. Sreduja Batka 52,048 = 05 0.68 330
In the course of the 20" century, more than 100 pumping stations were constructed Backa 103,426 7.63 0.98 4.00
with the individual capacity up to 30 m’/s and a total capacity of about 400 m’/s. First such station _Dunav 128.275 10.05 L15 2437
was built in the far 1896. Besides, a number of other smaller objects for regula G;jﬁ“;:‘m TR YT 0
ion of water level and flow have been built on the drainage systems. Among Sredl;'ﬁB‘mt 535799 533 Ses S069
them, most numerous are culverts and bridges, about 20,000 in number. Tamis-Dunav 138,064 5.90 043  24.86
Despite of the fact that Vojvodina i1s covered with the canal network and the necessary Podunavlje 72.564 9.02 0.57 2476
constructions on the drainage systems, floods caused by internal waters have Juzm Banat 212,495 2.5 044 5279

. . Galovica 194,341 15.38 0.53 47.05
occasionally occurred. In 1942. year flood endangered about 420,000 ha and in 2000 Boeu T 305 0as 119
about 700,000 ha, mostly of agricultural land. From the aspect of reclamation, the year Vojvodina 3143401 % 81 06l 3784

2000 was especially interesting as the winter-spring period with large excess of
water was followed by a dry summer with extremely large amount of rain in July.

IRRIGATION

At the present, about 40,000 ha are irrigated. Those areas that have available sources
of water, primarily surface watercourses and accumulations, serve for growing
mercantile crops, seeds and vegetables. With the exception of the northern Backa
region, irrigation of perennial plantations is not still widely practised. It can be
assumed that in the existing circumstances of irrigation in Vojvodina there are no
problems in supplying the necessary amounts of water. However, the problem of
suitability of the water for irrigation 1s becoming more and more acute.
It appears that the intensity of water requirement is in an inverse proportion to the
quality of available water. Namely, in the regions of Northern Backa, Northern and
Middle Banat, which are characterized by somewhat smaller annual sums of
precipitation and its unfavourable distribution, and where the requirements for
irrigation are most pronounced, the water quality 1s significantly worse compared with
that in other parts of Vojvodina.

References
%? NCLUSION : . . : . : . Belic A. (2002) Produkcija otpadnih voda na farmama i njihova upotrebljivost, Melioracije i poljoprivreda, 178-186, Novi Sad
¢ paper presents a creative way of living with water in Vojvodina. Such a way

o . Belic S., Savic R. (1994) Mogucnosti primene nekih savremenijih klasifikacija vode za navodnjavanje, Voda i sanitarna tehnika 1-2, 45-53, Beograd.
enables the potentiial of water system to be used more than has be done in the past. ; S S . . S :
: . Benka P., Tabakov J., Gostovic M. (2002) Upravljanje zalivnim sistemom prema principima precizne poljoprivrede, Melioracije i poljoprivreda. 158-161, Novi Sad.
Moreover, a management system offers the prospect of solving major problems of the . . - .. o
- - .2 Marjanov M. (1973) 100 godina rada na uredjenju voda podrueja Backopalanacke vodne organizacije, Backa Palanka.
moment such as water quality. The social use and the functioning of these water

svstems as an ecosvstem will thus be improved. with all the accompanvne social and Piperska J. (2003) Mogucnosti primene ekoloskih principa u odrzivoj poljoprivredi na melioracionom podrucju, magistarski rad, Poljoprivredni fakultet, Novi Sad.
ezonomic benefits y P ’ panyng Savic R., Salvai A. (1997) Precipitation Periodicity as a Factor in Drought Analysis, International Symposium Drought and Plan Production, 61-67, Belgrade.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


