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Abstract: In recent decades changes in climate of
Bulgaria have been observed, a warming trend was
established, coupled with decreasing rainfalls, especially
during the warm half of the year. This causes reduction of
the agricultural production and prevents development of
intensive agriculture without irrigation. There is a need for
changing the existing irrigation systems towards improving
their operation and management in order to develop
productive, sustainable against altered climate conditions
agriculture, which uses resources efficiently. The present
article aims to analyze and evaluate the existing problems
facing the irrigation sector in Bulgaria and to identify the
main reasons for developmental delay. Key measures to
be adopted for changing and renovation of existing
irrigation systems and their management in order to
increase the level of application of irrigation and water use
efficiency are outlined.

Keywords: irrigation system, management, improvements,
rehabilitation

INTRODUCTION

Bulgaria is a country with a tradition in irrigation and
has a significant irrigation fund. The Bulgarian irrigation
systems were built in the second half of last century
mostly with open canals. Until 1990 the 1, 2 million
hectares were under irrigation as the irrigated area
covered 29 % of the total arable land and the 50% of
whole agricultural output was received of this area. In the
next years a long and unsuccessful reform in irrigation
was carried out and nowadays irrigation applies to a
minimum in Bulgaria.

On the other hand, in recent decades changes in
climate of the country have been observed. A warming
trend coupled with decreasing rainfalls, especially during
the warm half of the year has been established. The
growth of agricultural crops is negatively affected by the
altered climatic conditions and that is one of the major
reasons of crop yields variations. It is necessary to expand
the use of irrigation in Bulgaria to address the
consequences of climate change on agricultural
production.

The Bulgarian irrigation systems in were built mainly
during the 60s and 70s of last century and are not in good
technical condition. Since the period of operation life of the
irrigation facilities does not exceed 50 years rehabilitation and
upgrade of the irrigation systems has become imperative.

Changing the existing irrigation systems is also needed
and therefore changes occurred after the 1989 in the
organization of irrigation process and water use imposed
by private ownership of agricultural land. This change
ought to be towards improving their operation and
management with a view to the development of
productive, sustainable against altered climate conditions
agriculture which uses resources efficiently.

The present article aims to analyze and evaluate the
existing problems facing the irrigation in Bulgaria. The
main reasons for developmental delay are identified. Key
measures to be adopted for changing and renovation of
existing irrigation systems and their management in order
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Pestome: B nocnegHuTe aecetuneTvs ce Habrnogaear npoMeHn
B KnumaTa Ha Bbnrapusi, kato e ycraHoBeHa TeHOeHUMst Ha
3aTonrsAHe, CLNPOBOAEHA C HAMarsiBaHe Ha BarexuTe, Hait-Bede
npes Tonnoto nonyroave. ToBa BoOM OO0 HamanseaHe Ha
cercKocTonaHckaTa NpoayKLMS 1 NpaBy HEBB3MOXHO PasBUTUETO
Ha WHTEH3MBHO 3eMe-denve 6e3 HanossaHe. HanoxutenHn ca
NPOMEHM B Ch-LLIECTBYBALLMTE HAMOUTENHW CACTEMU 3a NoaobpsisaHe
Ha OE/CTB/ETO W YNpaBMEH/eTO UM, C Orfied PasBUTUETO Ha
MPOLYKTUBHO, YCTOMYMBO Ha BMEHEHMETO Ha KrumaTa seMeaerie,
KOETO M3MoriaBa pecypcuTe ecpekTvBHO. Tasu cTatus Mma 3a Len
[a ce aHanuavparT 1 OLEHAT CblLie-CTBYBaLLMTe Npobremm npea
CeKTOp HarosisaHe B Bhnra-pus 1 a ce nocodaT [maBHUTE NPUINHA
3a 3abaBaHe Ha passuTMeTo My. HaGensssaT ce OCHOBHM MEpKM,
KOUTO criedBa da 6baaT npednpyeTn 3a npoMsHaTa 1 obHoBS-
BAHETO Ha CbLLUECTBYBALLUTE HAMNOUTENHM CUCTEMU U Y-
paBrEHVETO M C Lie Aa Ce NOBMLLIM CTEMNeHTa Ha npuraraHe Ha
HarnosieaHe 1 ecpeKTVBHOCTTa Ha M3ronasaHe Ha Bodara.

Knrovyoeu Aymu:. HaroumesiHa cucmema, yrnpasreHue,
nodobpeHusi, 8b3cmaHossisaHe.

yBO[

Bvrrapus e ctpaHa ¢ TpaguuumM B HarosiBaHETO, KOSTO
pasroniara CbC 3HauWMTENeH  XuapomernvopatveeH  ¢poHa.
Bbrrapckite  HanouTenHMTe CuUCTEMUM Ca  U3MPaxdaHu npes
BTOpaTa NosioB/HA Ha MYHAIUSA BEK, HAN-4ECTO C OTKPUTU KaHamw.
[o 1990 . B cTpaHaTa ce nonmeaxa 1, 2 MrH. xa 3eMegerncky 3emu,
KaTo MOSMBHUTE MO CbCTaBMnsBaxa 29 % ot obpabotBaemara
3emMs, @ OT TaX ce nonyyasalle 50% OT cerckocTornaHckara
npopykums. B crnegeawwte roguhm  Gelwe  nposedeHa
ObrnroTpanHa 1 Hecronyvnmea ped)opMa B HarosiBaHETO U
noHacTosiLLeM B Bbrnrapus To ce npunara B MUH1MarHa CTeneH.

OT gpyra cTpaHa B nocriegHuTe gecetuneTus ce Ha-
6niogaBaT NpoMeHu B KNMmaTta B CTpaHata, KaTo e ycTa-
HOBEHa TeHAEeHUMs Ha 3aTonmnsiHe, CbMpoBoAeHa C Hama-
nsiBaHe Ha BanexwTte, Han-seve npes TonsnoTo Nonyroave.
lMpomeHuTe KNMMaTU4YHWU YCIOBUA BIUASAT HEraTMBHO Ha
pasBUTMETO Ha 3emMeperickuTe KynTtypu u ca egHa oT
rMaBHUTE NPUYMHM 3a HamansasaHeTo Ha gobusute. 3a
npeogonsBaHe Ha nocrneguunuTe oT Te3n NPOMEHU BbpXy
cerickocTonaHckata npogykumss e Heobxogumo pJda ce
MOBWLLIM CTENEHTa Ha NpunaraHe Ha HanosiBaHe B Burrapus.

Bbnrapckute HanouTenHWTe CUCTEMW ca CTPOEHW TMaBHO
npe3 60-Te 1 70-Te roaMHW Ha MMHarMs Bek U He ca B J0Opo
TEXHUYECKO CBLCTOsSHME. Tbil KaTo CPOKbT Ha roAHOCT Ha
CbOPbXKEHVsITa 3a HarnosisBaHe He Hagsuwasa 50 roauHw,
pexabunuraumsTta 1 06HOBSIBAHETO MM CTaBa BCe Mo-HarexalLio.

[MpomsaHa Ha cTapuTe HanoUTenHM CUCTEMU ce Hanara u
nopaguM Hactonunute creg 1989 r. uameHeHus B opra-
HM3auMATa Ha MOMMBHUA MPOLEC W Ha BOOOMON3yBaHETO
BCMEACTBME YacTHaTa COOCTBEHOCT BbpXy 3eMederickute
3emu. Tasu npomsiHa TpsibBa Ja e B Nocoka nopgobpsisaHe Ha
[Oe’iCTBMETO 1 yNpaBrneHWeTo M C orne Ha pasBu-TUETO Ha
NPOOYKTMBHO, YCTOMYMBO Ha W3MEHEHWETO Ha Kivmara
3emepenvie, KOeTo 13ror3sa pecypcute epekT1BHO.

Taa craws vivia 3a Lien 13 02 aHaraVipaT U OLISHST CHLLIECTBYBaLLYTE
npobremMun npen, cektop HanosiBaHe B Bbnrapus. MocoveHun ca
IMaBHWTE NpUYMHA 3a 3abaBsHe Ha paseuTVeTo My. Habensiseart ce
OCHOBHV MEpKU, KOWUTO criedsa Aa 6waat npeanpret 3a npoMsHaTa u
OOHO-BSIBAHETO Ha CbLLECTBYBALLUMTE HAMOUTENHN CUCTEMU U
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to expand the use of irrigation and increase water use
efficiency are outlined.

ANALYSIS OF THE
BULGARIA
Water resources and water use

According to forecasts for Bulgaria as a whole a steady
trend of shortage of water resources is not expected.
However in the last 10-15 years there is non-uniformity in
the rainfall levels.

The figure 1 shows that the lowest level of precipitation
was in 2000 and 2008, while in 2005 rainfalls with
exceptional intensity have occurred, which led to floods
and flooding of large areas of farmland.

Rainfalls during the warm half of the year (April -
September) are most important for the production of
agricultural output. In recent decades there has been
observed a low summer rainfall. In the dry 2008, with
mean 23% reduction in rainfall below normal, rainfall
reduction for August is 27% below normal [3].

Increasing temperatures and low rainfall during the
summer lead to problem of water shortages in critical
periods for the development of agricultural crops. To
address the negative consequences of water deficit in
summer irrigation should be applied.

IRRIGATION SECTOR IN
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ynpaeneHneTo UM C Lesn aa ce NnoBuLLM CTerneHTa Ha npu-riaraHe
Ha HarnosiBaHe 1 ePeKTVBHOCTTa Ha U3Morn3BaHe Ha Bogarta.

AHAIMN3 HA CBbCTOAHUETO HA CEKTOP HAMNOABAHE
B BBIITTAPUA
BodHu pecypcu u eodonompebrieHue

Criopeq, nporHosuTe kato udano 3a bBbnrapua He ce
ovaKBa TpanHa TeHOEHUMS Ha HegoCTUr Ha BOAOHW pe-Cypcu.
Ho npe3 nocneghnte 10-15 rogMHun ce Habniogaea
HEepaBHOMEPHOCT B HMBOTO Ha Banexwure.

OT dwmrypa 1 ce BWKOA, Ye HAW-HACKO € HMBOTO Ha
Banexute npe3 2000 r. u 2008 r., gokato 2005 rogvHa e C
M3KITKOMUTENHO BY1COKO paBHULLIE Ha BaNexuTe, KOUTO AoBedoxa A0
HaBOAHEHUS U 3arviBaHe Ha rorfieMu MnrioLLy 3eMedencki 3eMu.

3a Mpov3BOACTBOTO Ha CEMCKO-CTOMaHcka MpodyKums, Han-
ronsMoO 3HadeHVie UMaT BarexuTe mpe3 TorrioTo Mosfyroave Ha
roovHata  (Meceuute  anpwri-cerremBpu). B nocrnepHute
JecerneTvisi ce Habrnogasa HUCKO paB-HILLIE Ha NIETHUTE BarieXu.
3a cyxara 2008 rogyHa CbC cpenHo 23% HaMareHue Ha BarexiTe
rof, HopMara, HaMareHVETO 3a MECEL, aBryCT € CbOTBETHO 27% [3].

[MoBvLLIABAHETO Ha TeMnepaTtypuTe U HeOCTaTLYHUTE Barexu
npe3 NeTHATE MECELM BoasAT A0 NpobrieMa ¢ He-A0CTUT Ha BoJa BbB
BaXKHW MepUoaM 3a PasBUTUETO Ha 3eMederickite Kyrmypu. 3a
npeononsBaHe Ha HeraTVB-HUTE NocreauLyM OT BoOHUS AeduunT B
NETHATE MeceLy TpsibBa Aa ce Npurara HarnosiBaHe.

O average annual precipitatio
CpeaHo-roauLLIEH Banex

600 -
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Fig. 1 - Average annual precipation / CpedHo-20duweH sanex

The amount of irrigable and irrigated areas in the
period 1997-2010 is presented in Fig. 2. For comparison
in the same figure the irrigated area for 1989 is also given
which amounts to 1, 283 million ha. Although almost half
of these areas are currently fit for irrigation in the years
after 1989 a trend to drastically reducing the amount of
irrigated land is observed. The analysis shows that
irrigated area for this period is between 4 to 8 % of total
irrigable land.

The following figure presents data for water
abstractions from water sources for irrigation systems and
the water, supplied for irrigation in the period 2000-2010.
As seen larger water volumes were supplied for irrigation
during the dry 2000 and 2008. In the same years a free
irrigation for the water users was permitted which
determines larger water use. For these years the
percentage of the irrigated area compared the irrigable
area is the highest for the entire period - 8.9% for 2000
and 8.4% for 2008. At least arable lands were watered in
2005 due to fallen this year rainfalls. After this year some
growth in the amount of water supplied for irrigation and
irrigated areas has been observed, feasible reasons are
the permission of a free irrigation during the irrigation
season and the increased interest in rice production.
During the irrigation season of 2010, 297040 thousand m®
of water were supplied for irrigation to 30046, 1 ha of
arable land, as 261408 thousand m® of water that are 88
% of total supply - were supplied to the area occupied by
rice amounting to 10892, 6 ha [1].
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Ha cwur. 2 ca npeacraBeHv rogHATe 3a HarnosiBaHe U
HarnosiBaH/Te nriowy 3a nepyoga 1997-2010 r. 3a cpaB-HeHvie Ha
cbluaTa durypa e fadeH v pasMepbT Ha NO-NIMBHUTE MioLwM Mpe3
1989 r., konTto Bbarm3a Ha 1 283 000 xa. HesaBucmo, Ye novmm
rosioB/HaTa OT TE3M MIOo-LLIY MOHACTOSILLIEM Ca FrOAHM 33 HarosiBaHe,
B roguHuTe crieq 1989 r. ce HOMOaBa TeHOEHWs 32 OPacTUYHO
HamarsBaHe Ha pasviepa Ha MOMMBaHWATE 3eMederickM 3e-Mu.
AHanusbT Nokasea, Ye HarosiBaHUTe Moy 3a pas-rmexaaHns
nepuog ca ot 4 Ao 8 % oT rogHWTe 3a HarnosiBaHe 3eMu.

Ha crepgeawara durypa ca npeacrtaBeHM AaHHU 3a
m33eTara Boda Mo BOOOUSTOMHMLM 33 HAMOUTENHM CUC-TEMU U
JocTaBeHaTa Bofda 3a HanodBaHe 3a nepuoga 2000-2010
roguHa. OT Tasu dmrypa ce Bbkaa, Ye Mno-roriemm KonmmvecTsa
BOJA 3a HarosiBaHe ca nogageHun npes cyxute 2000 n 2008
rogvHa. pe3 Tean roguMHM ca paspellaBaHu M GesnnartHu
MOrMBKK, KOETO € 0BYC-MOBIIO 1 MO-ForNsIMO BoZornoTpebneHve. 3a
Te3V roaMHM MPOLEHTHT Ha MOMATUTE NIIOLWM CMPSIMO rogHUTE
3a Ha-nosiBaHe e Har-BMCOK 3a Lienus nepuog, - 8,9 % 3a 2000
r. n 8,4 % 3a 2008 r. Han-manko 3emenericku 3emu ca rno-retu
npes 2005 r. nopagy nagHanute nNpes Taswu roavHa Barexu.
Crieq, Ta3u rogyHa ce 3abensaea M3BECTEH PLCT Ha JOCTaBKUTE
Ha BOAA 3a HanosiBaHe M Ha MOneTUTe 3e-Mederncku 3emu,
npearocTaBka 3a KOeTO e pa3pellieHata Ha Bogornonssarenure
epHa ©OesnnatHa nomvBKa Npe3  Ha-MOWTESHWST CE30H U
3aCUNEHUSIT MHTEPEC KbM OpU30-Mpon3BoacTBo. [pe3 nonmeHUs
ce30H Ha 2010 r. oT noaa-aeHuTe obLLo 297040 xun. M BOda 3a
HarosiBaHe Ha 30046, 1 xa obpabotBaeMa 3ems Ha 10892, 6 xa
nrowy, 3aetm ¢ opus, ca nogdageHn 261408 xun. M BOOHU
mMacu, KoeTo e 88 % oT obLLMsA noaaaeH obem.



Vol.

38, No. 3/2012

INMATEH — Agricubtusal Engineering

Orirrigated area/ HanosiBaHu nnowwy

| Irrigable area/l'ogHn 3a HanosB aH

1989 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: Agraren papers/ Azpapru doknady

Fig. 2 - Irrigable and irrigated areas in the period 1997-2010/
lo0HU 3a HarnosieaHe u HarosieaHU rouwu 3a nepuoda 1997-2010

The share of water used for irrigation in 2010 was
only 5, 88 % of the total water uses.

Comparison of data for water abstractions from the
water sources for irrigation systems and for water
delivered to the irrigated areas for the period 2000-2010
shows that the irrigation systems operate at high water
losses in the range of 70-80%.

W w ater losses/ 3ary6m

[ermbT KaTo usno Ha M3non3saHaTta Boga 3a Haros-BaHe npes
2010r. cbcrapnsea eapa 5,88 % oT OT 06LLIOTO BOAOMNOTPEDEHMe.

CpaBHeHMETO Ha  [OaHHMTe 3a  u3zeTata  OT
BOAOM3TOYHNLMTE BOLA 3@ HaMOWUTESNHUTE CUCTEMWU U Te3n 3a
JocTaBeHaTta OT TsX 4O NonvBHUTE nrowy 3a nepuoga 2000-
2010 nokasea, Ye HarnouTENHUTE CUCTEMU pabOTAT NpM ronieMu
3arybv Ha Boga oT nopsigbka Ha 70-80 %.

W w ater supply/ gocTaseHa Boga
A w ater abstraction/ ns3seta Boaa 3a HanouTtent

854,86

A

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source: StatistcalY ear book of Bubar/ omuik Ha HCI

Fig. 3 - Water supply, water abstraction for irrigation and water losses in the period 2000-2010/
U33ema, docmaseHa 8o0a 3a HarnosisaHe U 3a2ybu Ha 8o0a 3a rnepuoda 2000-2010 &

Irrigation infrastructure in Bulgaria

In the second half of last century 240 irrigation systems
were built in Bulgaria, as the water delivery networks of
most of these systems consist in open canals. Each of
these irrigation systems is located in a region with an
appropriate  microclimate with traditions and good
perspective for development of modern irrigation
agriculture during the period of the establishment. As a
rule, these irrigation systems supply water to a compact
territory from a single source of water (large dam or river),
of which water is transported to the irrigated area through
one or more main open canals.

The irrigation systems were designed and built in
accordance with the collective use of land to serve
aggregated irrigated area and small nhumber water users.
In this period agricultural policy was conducted entirely by
the state that supported the organizational structures,
investments, material and technical resources, agricultural
science etc.

At present Bulgaria still has large irrigation fund.
Total irrigated area of the country amounts to 740600
ha, the actually fit for irrigation are 541800 ha or about
72% of total. Water is supplied to 250700 ha by gravity,
the remaining 291100 ha are fed from pumping
stations.

Almost all of the irrigation systems in the country are
operated and managed by trading company "lrrigation
Systems". Main activities of the company are performing
the delivery and selling water for irrigation. Water is
supplied on a weekly or a decade schedule composed on
the basis of the requests of water of the users within the
pre-seasonal contract signed considering the actual
possibilities of delivering water. Contacts between the
supplier "Irrigation Systems" Ltd and water users mainly
occur in the conclusion of the annual seasonal contract
before the start of irrigation season.

Hanoumenna uHgppacmpykmypa e bbnzapusi

Mpe3 BTOpaTa NosioBMHa Ha MUHaNnAa Bek B bbrirapus
ca umarpageHn 240 HanouTenHu cuctemu, KaTto BOLOpas-
npegenuTenHa mMpexa Ha no-rongmaTa 4yacT OT TAX € Us-
rpageHa c OTKpUTU KaHanu. Bcsika egHa OT Te3u Hanowu-
TerHU CUCTEeMU e pasnorioXeHa B palioH C NOAXOASILL, MUK-
poknumart, ¢ Tpaauumm u obpa nepcrnekTuea 3a pasButue Ha
MOZEpPHO MOMMBHO 3eMedenue B Neproaa Ha Cb3daBa-HeTo 1.
KaTto npaBurno Teav HanouTenHM CUCTEMM CHAbAS-BaT KOMMAKTHA
TEpUTOPMS C BoAa OT edMHEH BOOOM3TOY-HUK (S30BUP UK
peka), OT KOMTO [0 HarosiBaHWTE oM BodaTa ce TpaHCropTvpa
ypes eIMH UK HAKOJSTKO rofieMu OTKpUTU KaHara.

Toa HanovTerHa MHCOPaCTRYKTYPa BeLLie MpoeKTVHIaHA U apaKiaHa
B CbOTBETCTBUE C U3NCKBAHUSATA Ha KOMNEKTUBHOTO U3MON3yBaHe
Ha 3eMeferckarta 3eMsl U 3a 0BCTy)xBaHe Ha YKPYMHEHW MOSMBHA
TUIOLLM M Mariko Ha Bpoii Bogorornaeareniv. B Toav neprion nomvmvkaTa B
3e-MefenveTo u3LAro ce MpoBexdalle OT AbpKasaTta, KoATo
noaKpensiLLie OpraH13aLIIOHHO-CTOMaHCKUTE CTPYKTYPU, MHBECTULINNTE,
MaTepuanHo-TexXH1YeckUTe CpeacTBa, arpapHaTa Hayka v ap.

MoHacToswem bbnrapus Bce olle pasnonara ¢ ronsm
xvopomvervopateeH ooHa. OBLLO NONMBHUTE MIOLLM Ha CTpaHaTa
Bb3nm3aT Ha 740600 xa, OT TAX peariHo rogHW 3a HarnosiBaHe
ca 541800 xa unu okoro 72% OT BCUYKM MOSTUBHM I'IJ‘IOLLl,VIl. Ha
250700 xa BogaTa ce JocTaBsa MO rpaBuTavyeH NbT, Ha
ocTaHanute 291100 xa 4Ype3 NoM-NeHn CTaHuuUu.

[Mo4Tn BCUYKM HaNOWUTENHU CUCTEMU B CTpaHaTa ce CToraHuceaT
1 YNPaBMsBaT OT TLPIOBCKOTO APYKECTBO JHanoutenHn cuctemu’.
OcHoBHa [OEMHOCT Ha ApyXe-CTBOTO € MW3BbpLUBAHETO Ha
Joctaeka M npogaxba Ha BO-da 3a HanosiBaHe. Bopata ce
JocTaBs MO CeaAMUYeH UNnu aekadeH rpadmk, CbCTaBeH Ha
OCHOBaTa Ha 3asiBK/Te 3a BOAOMNOTPeOUTENUTE, B paMKUTE Ha
npegBapuTesiHO CKMK-YeH Ce30HEH AOroBOP U C OTYMTaHE Ha
peanHiTe Bb3MO-XHOCTU 3a JoCTaBka Ha Bofa. KoHTaktuTe
Mexay OOoCTaB-yvka Ha Boga “HanmowutenHu cuctemun” EA n
BOZOMNOTpe-OUTeNnMTE Ca rMaBHO MPU EXEroaHOTO CKIHYBaHe
Ha Ce-30HHWS JOroBOP Npeam Ha4aroTo Ha HarNoUTENHUS CE30H.

Y According to Decree Ne 512/2000 on the balance and use of irrigated area in Republic Bulgaria/ CbrnacHo PMC Ne 512/2000 3a GanaHcuTe no Bufose
TepUTOpUKM Cropes NPeAHa3Ha4YeHNETo UM 1 Ha GanaHca Ha NonvBHWTE nolm B Peny6nuka Bbnrapus.
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In the new economic environment in Bulgaria after
1989 the establishment of water user associations has
started to take a responsibility for operation and
maintenance of separate parts of the irrigation system and
management of irrigation. They receive water for irrigation
of "Irrigation Systems" LTD and are responsible for the
delivery and distribution to farmers. By 2011, a total of 73
Water Users Associations are registered in the country
which serve 5396, 4 ha irrigated area.

Current technical condition of the existing irrigation
infrastructure

The prevailing part of the irrigation infrastructure in
Bulgaria is put into operation in the 60s and 70s of last
century. Existing irrigation facilities are now old and in
poor technical and operational condition. The operation
of old open canals of which is mostly built conveyance
and distribution networks of irrigation systems is
associated with high water losses caused both by
leakages and poor management. Because long-term
operation, the lining of main and distribution canals is
partially damaged, this implies large water losses of from
filtration, especially during transportation over long
distances, reaching several tens of kilometers. Many
irrigation canals are designed constructively, so most
the off takes are located at the beginning of canal reaches.
On the other hand the canals are oversized in terms of
current needs of water for irrigation. To supply needed
water to the irrigated areas, it is necessary the canals to
maintain higher water levels leading to substantial
operating losses and low water use. Especially the internal
canal network and irrigation facilities, managed by former
Co-operatives and Agro-industrial

Complexes are most largely destroyed. Machinery
and equipment used in irrigation practice with over 10
years service life is significantly high percentage of total
available equipment - 83.3% [4]. Practically no irrigation
equipment is in use, the most widespread is gravity
irrigation, which is also characterized by high water
losses. This increases the cost of the irrigation and
reduces efficiency. Besides poor technical condition,
problems in the operation of irrigation systems also arise
due to altered form of land use in Bulgaria after 1989. As a
result of the conducted land reform, the irrigated plots in
the command area of the irrigation system now are owned
by large number of farmers and accordingly the number of
water users within the irrigation system also increased
many times. In the new economic environment the
establishment of water user associations has started which
to take on responsibility for the operation and maintenance
of separate parts of the irrigation system and the irrigation
management. At present water users located within an
irrigation system, are water user associations, tenant
farmers and cooperatives as well individual farmers who
own small land plots scattered across the command area
of the irrigation system. The irrigation systems are
supposed to supply water to many agricultural producers,
often with different interests. On the other hand, they are
designed for scheduled water use, which significantly
reduces the possibility of free use of water by farmers.

The water users pay for water at cost. As no
measurements of irrigation water are carried out payment
of the water used is per unit irrigated area. As the cost of
maintaining the existing irrigation facilities are also
included in the calculation of the cost of irrigation water,
low use of irrigation systems leads to high cost of
irrigation water that doesn’'t encourage the farmers to
apply irrigation. In the recent years about 60% of irrigated
areas are planted by autumn crops - wheat, barley, which
almost nowhere is irrigated [3]. These have replaced
more water-demanding crops, including maize and
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B npomeHeHaTa MkoHoMU4ecka 0GCTaHoBKa B Bunra-pyst cren,
1989. ce npeMmrHa KbM Cb3OaBaHETO Ha GOPY-KEHWs! 3a HarosisaHe,
KOUTO [a roemMar 3adbiDKeHusTa Mo ekcrrioataumsita  u
nopapbkkata Ha 060COOEHN YacTyi OT HarouTErNHUTE CUCTEMU Y
YpaBneHreTo Ha MomvBHMA Mpouec. Te rnonydasar Boda 3a
HarosiBaHe oT “Hanow-tenHn cuctemu’ EAl n ce mwkatr 3a
[0CTaBSHETO U pa3-pederieHMETo M MeXay YacTHUTE cTonaHn. Kbm
2011 r. B cTpaHaTta ca pervctpupanu obLo 73 capykeHust 3a
Ha-nosiBaHe, kouTo obcnyxsaT 5396, 4 Xa NOMUBHM NITOLLW.

TexHu4Yecko cbCcmosiHUe Ha u3z2padeHama HarnoumeJsiHa
UHghpacmpykmypa

Mpeobrigmaealiata  YacT OT  ObfrapckiTe  Harow-TerNHUTe
CUCTEMM Ca BbBEOEHM B excrinoaraums npes 60-te u 70-Te roavHn Ha
MuHanvs Bex. ChLLECTBYBALLIATE CLOPBKEHISI 33 HAMOsIBaHe Ca Beve
CTapy 1 ca B HE3a-O0BONMTENHO TEXHUHECKO U EKCIIIOATaLIOHHO
cbCTOsHHYe. [leiCTBMETO Ha CTapuTe OTKOUTU KaHaru, OT KOUTO e
v3rpafeHa TpaHcropTHaTa 1 BoaopasnpeaenvTenHa Mpe-ka Ha MHOro
HarouTeNHUTE CUCTEMW, € CBBLP3aHO C rore-Mm 3aryou Ha Boda,
MPVMVHEHN KaKTO OT (M3VMHECKN TeHO-Be, Taka U OT HedobpoTo MM
ynpagrenvie. MNMopamv Oenro-oUlHaTa excrrioatauysi, YacTviHoO e
HapyLLeHa obru-LioBKaTa Ha kaHarnuTe OT TpaHCriopTHaTa 1 Boaopas-
npesenyTenHa Mpexa, KoeTo obycraesi roremm 3aryou Ha Boga ot
ourTTpaLmst, 0cobEHO My TPaHCTIOPTUPaHe 1 Ha roNeMy PasCTosiHAS,
JOCTVIraLLM  HAKOMKO [IECETKA  KAMO-METPU.  KOHCTPYKTMBHO, MHOMO
HaMoUTENHN KaHarM ca MPOEKTVpaHW, Taka Ye fonavia 4Yact ot
BOJOB3EMaHVSTTA Ca PasroNOKeHN B HAYaroTo Ha TEXHOMOMMHUTE
ydac-Tbup. OT Apyra CTpaHa KaHanuTe ca npeopasmMepeH ot meaHa
TOMKa Ha HacTosiLLMTE Hy)KOM OT BOda 3a Haros-BaHe. 3a Ja ce
nofanaT HeoGXOAVMUTE BOOHW KOTNMHECTBA KbM MONMBHUATE MUOLLA,
B KaHanute ce Harara fa ce noaabpxar Mo-BACOKA BOOHW HUBA,
KOETO BOAM [0 3HAYMTENTHIN OMNepaTVBHA 3arybun 1 H/CKa CTeneH Ha
13MOr3BaHe Ha Boaara.

B Hai-ronsma creneH ca paspylleHn BbIpeLLHO-KaHarHaTa
MpeXa 1 XAOPOMENVO-PATUBHUTE CLOPBKEHVS!, CTOMAHWMCBaHU OT
ovewute TK3C m AlK. WM3nonssanute B MernvopaTtvBHaTa
npakTVka MallMHW U CLOpPbXeHna ¢ Hag 10 rogvHu CpoK Ha
cnyxba ca CbLUECTBEHO TOMAM MPOLEHT OT obLiara HanmvdHa
TexHuka - 83,3 % [6]. lNMonvBHa TexHWKa MPaKTUYECKN He ce
M3MOraea, HaHa3MPOCTPaHEH METO, 32 HarosiBaHe € MPaBUTA4YHOTO
HarosiBaHe, 3a KOWTO Ca XapaKTepHW rorie-mm 3arybu Ha Boga.
ToBa ocKbNsiBa MONMBHMS MPOLIEC U CHIPKaBa ePEKTUBHOCTTA My.
OcBeH MOLLOTO TEXHWYECKO CLCTOSHWE, Apyra MnpuyM-Ha 3a
3aTpyAHEHMSITa NPUY eKCrIrioaTaumsTa Ha Harnou-TEMHUTE CUCTEMMN
€ npomeHeHaTa ¢opma Ha 3emenorn-3saHe B Bwrrapus cnen
1989 r. B pesyntar Ha npoeede-Hata nosemrieHa pedopma,
MOMVBHWTE NIIoLLK, 0BCMYX-BaHW OT edHa HanouTenHa cucTema,
cera ca cobCTBEHOCT Ha ronsim Bpoi YacTHK cTonanm (hepmepn),
KOETO [oBeae [0 MHOTOKpaTHO HapacTBaHe UM Ha ©Oposi Ha
BOLOMOTPE-OUTENUTE, Pa3nofioKeHN Ha TepuTopusita Ha enHa
HarnouTenHa cuctemMa. TakviBa morat Aa ObJar KakTo COPY>KEeHVst
Ha BOOOMOTPEOUTENN, apeHJaTopyM W Koore-pauuy, Taka W
OTOEnNHN 3eMEEerickM CTOMaHW, KOUTO MpuTexaBaT Marku
napuenu 3ems, pasnpbCcHatM MO UAna-Ta Teputopus Ha
HarouTenHaTta cuctema. HanovtenHute cuctemm cera Tpsioea
[Ja [ocTaBaAT Bofa Ha ronsim 6pori BogonoTpebutenu, 4ecTo ¢
pasnunyHM 1 MPOTUBOMONOXHU MHTepecu. OT Apyra cTpaHa, Te
ca npoekTupaHM 3a MNna-HoBO BOAOMOTPEGNeHNe, KOeTo
orpaHuM4YaBa  CWNMHO  BB3MOXHOCTTa 33  cBobogHO
BOZJONNON3yBaHe OT CTpaHa Ha 3eMeaernCKUTe CTOMNaHw.

MoTpebuTenuTe 3annalLar BoAaTa 3a HarnosiBaHe Mo HelHaTa
cebecToHOCT. Thih KaTo He Ce U3BbPLLIBAT M3MEPBaHMA Ha BodaTa
33 HarosiBaHe, 3arrnaLlaHeTo Ha M3rornasaHaTta Bofa € 3a eyHiLa
HanosiBaHa nroLy. Tl KaTo B LieHaTa Ha BoaaTa ce Kankynvpar v
pasxoauTe 3a noaapbkka Ha CbLUECTBYBALLIATA HarnouTernHa UHdpa-
CTPYKTYypa, HUCKaTa CTeMeH Ha U3rorsBaHe Ha Harow-TernHuTe
cucTemMy BOOM 0 BMCOKA LieHa Ha BofaTa 3a Ha-losgBaHe, KOsiTo
He CTUMyrvpa 3emefdernckite noTpe-outenu pda npvnarat
HarosiBaHe. B nocriegHuTe roavHn Ha okoro 60% oT nonvBHUTE
Mo Ce 3acsiBaT €CeHHN KyITypW - MLIEHUL, €4EMUK, KOUTO
noyTM HUKbAE He ce HanosiBat [6]. Te um3amecTBaTt no-
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vegetables.

Regardless of poor technical condition of irrigation
facilities, the allocated investments that are released for
rehabilitation, maintenance and operation of irrigation
systems are negligible and they reduce each year.

From the analysis of the information provided can be
concluded that nowadays irrigation applies to a minimum
in Bulgaria by relying mainly on precipitation to satisfy the
water demand of crops. Rice, some vegetables and other
intensive crops are mainly irrigated.

The reasons for denial of irrigation and low utilization of
existing irrigation facilities are various. They can be
summarized as follows:

» Poor technical and operational condition of the
existing irrigation infrastructure, which is low efficient and
requires urgent rehabilitation and renovation. The
destruction of most of internal canal network, lack of
irrigation equipment.

» The inadequate funding of the maintenance and
operation of irrigation facilities. Highly reduced investments
for rehabilitation and renovation.

» Mismatch between the parameters of existing
irrigation systems built to serve large production units
and their present use in conditions of fragmented land
use. Irregularly and inadequate water supply.

» Change of the structure of the crops.

» The high cost of irrigation water, etc.

MEASURES TO BE ADOPTED FOR EFFICIENT USE OF
WATER IN EXISTING IRRIGATION SYSTEMS

Adaptation to changing climatic conditions requires
increase in use of irrigation and appropriate change of
irrigation systems in Bulgaria.

Under altered climate conditions leading to
water deficit during the warm half of the year must
ensure:

1. Providing water for irrigation timely and in the
required quantities as needed for irrigated crops;

2. Reducing the total amount of water used in irrigation
and the losses by improving the efficiency of operation and
use of irrigation infrastructure.

In view of Ilimited investments, insufficient for
construction of new irrigation systems, the priority task
should be improving and modernization of existing
systems in order to increase their effectiveness and
efficiency. Improvements should be made in both the
technical structure of irrigation system and the
management for available water resources be used more
efficiently and reduce the losses.

Some feasible measures that can be adopted for
changing and upgrading of existing irrigation systems and
their management are:
¢ Rehabilitation and upgrading of conveyance and

distribution of canal network of irrigation systems
- Repair of damaged linings of canals from the conveyance
distribution and internal networks of the existing irrigation
systems and lining unlined canals in order to minimize
water losses due to filtration;

- Repair of unused at the moment gate structures and

other facilities of the canal network in poor technical

condition to reduce the losses from gaps,

- Rehabilitation of regulating structures of the conveyance

and distribution network of irrigation systems to improve

service to water users;

- Rehabilitation of pumping stations,

- Introducing convenient devices for measuring water

flow.

e Improving the operation and management of irrigation
systems to reduce operating losses of water:

- Control of the canal levels upstream the offtake gates the

7
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BraronobyBmTe KynTypu, BKIFOYUTENHO 3eMeHYyLM 1 LiapeBumLa.

He3aBnMCMMO OT BIIOLLEHOTO TEXHWYECKO CbCTOsIHME Ha
HanouTenHUTe CUCTEMU, MHBECTULIMWTE, KOUTO Ce OTAenAT 3a
Bb3CTAHOBSBAHETO MM, MoaapbXkaTta W exkcrnoa-raumsra uv
€a MUHMMarHM U C BCSKa rogvHa Hamarnssar.

OT aHanusa Ha npeacTaBeHUTe JAaHH! MOXe Ja 3aKroum, Ye
noHacTosiLLeM B Bbrnrapus HanosiBaHe ce npurara B MHOTO HUCKa
CTefEH, Karo Ce PasHyITa OCHOBHO Ha NaHarTe Barnex 3a 3a00B0rsiBaHe
Ha NoTpe6-HocTUTE OT BoAA Ha 3emederickuTe Kyrmypu. Hanosisat
Ce MPeayIMHO OpY3, MarTko 3eeHYYLIM 1 OPYTVI IHTEH3VBHM KyITTYpW.

MpuymHWTE 3a OTKa3 OT HanosiBaHe W 3a HWckaTta cTe-
MeH Ha M3nonsBaHe Ha U3rpageHnTe MOLLHOCTM 3a HaMosi-
BaHe ca pasHoobpasHu. Te moraTt Aa ce TbpcAT B!
> JlowoTO TEXHMYECKO W EeKCroaTaumMoHHO CbCTOsSHWE Ha
cbllecTByBallaTa HamouTenHa WHMPaACTPYKTypa, KOSTO €
HUCKO-eDEKTUBHA M Ce Hy)dae OT CreLLHO Bb3-CTaHOBSABaHe U
00OHOBSIBaHe. YHULLIOXXaBaHETO Ha ronsima 4act OT BbTPEeLUHO-
CTonaHckaTa KaHanHa Mpea, nunca Ha nonvBHa TEXHMKA.

»  HepocrarsvHoTo gviHaHovpaHe Ha AEHOCTUTE MO NOOObOHaHETO U
EXOOATALYS HA CEOPBHEHVHTa OT HanovterH/Te avcrevin. [Mpakivqeau
fvrcara Ha MHBEC-TVILMM 33 Bb3CTaHOBSIBAHETO M OBHOBSBaHE WM.

>  HecrOTRETCIRVETO Mely MepavETUTE Hal CHLLIECTBYBALLWTE HENOVTE HA
Q/CTEVY, MPOEXTVIPaH/ 38 00CTyBaHE Ha YKOYHEHA MaO/BA M MO 3BaHETO
VM MOHECTOSILLIEM B YCIOBUSTTA Ha APEOHO M pasniokbCaH0 3eMenoriasaHe.
Pearva/paHeTo Ha HepaBHOMEPHO W HE3OEKBATHO BOOOPa3rpeaerieH/e.
» [lpomsiHa B CTpyKTypaTa Ha KynTypuTe.

» Bwucoka ueHa Ha BoAaTa 3a HamnosiBaHe u Ap.

MEPKU 3A E®EKTUBHO U3NON3BAHE HA BOOATA
B CbLUECTBYBALWUTE HANOUTEJNTHU CUCTEMU
Ananrauysita KbM MpOMEHTMBIATE KIIMETHHMW YCro-B1st 00yCIiaest
HeobXoaMMOCTTa OT HapacTBaHe Ha CTe-MeHTa Ha NpuraraHeTo
Ha HanosiBaHe B bBbrrapys u apgek-BaTHa nNpoMsiHa Ha
HanouTternHuTe cuctemn. B ycrnioBusiTa Ha MPOMEHM Ha kvmara,
BOZELUM OO BoAeH AedvumT npes3 TOMroTo Moryrogve Len Ha
YMNPaBIEHNETO HA HarnouTenHaTa cuctema Tpsibea ga 6bae:
1. OunrypsiaHe Ha BOOA 3a HarnosisaHe HaBpeme 1 B He-00XooymmTe
KOIM4ECTBA CTIopes;, Hy»KaMTe Ha HarnosiBa-HUTE 3eMEOEriCKA KyITypu;
2. HamansiBaHe Ha oOLUMTE KONMYecTBa M3MNon3BaHa Bojaa B
HarosiBaHETO U 3arybuTe ypes nonobpsisaHe Ha eCheKTMBHOCTTa Ha
[OEeCTBUETO Y M3MOSI3BAHETO Ha HaNouTenHaTa UHAPaCcTPyKTypa.
Mopaou orpaHnYeHUTEe MHBECTULIMM, HEOOCTATBYHM 3a CTPOEX
Ha HOBW HArMOWTENHU CUCTEMM, MbPBOCTENEHHA 33daya Tpsiosa
[0a 6vae noaobpsisaHe 1 OOHOBSIBaHE HA CHLLIECTBYBALLIATE CCTEMW,
3a 4a ce MoBULLM edomKac-HOCTTa 1 e(peKTMBHOCTTa Ha OEVCTBUETO
1M. 3a NocTUra-He Ha NocTaBeHaTa Lien npez HarouTenHara cuctemva,
no-gobpeHust Tpsibea Aa ce M3BBLPLLUAT KAaKTO B TEXHMYecKaTa
CTPYKTYpa, Taka 1 B YNpaBneHneTo 1, Taka Ye Harnm4YHUAT BOOEH
pecypc Aa ce 1aronasa no-ehekTMBHO 1 ja ce HaMarsT 3aryoute.
Hsikon ocHOBHUM Mepku, KOMTO cneaBa Aa 6bvaat npea-
npuetu 3a npoMsHata M OOHOBABAHETO Ha CbLUeCT-
ByBaLLUTE HAMOUTEITHU CUCTEMU U YNPABNEHNETO UM ca:
¢ Bb3cmaHossigaHe U MOOEpHU3auUsi Ha MPaHCropm-Hama
U eodopaarpederiumeriHama Mpexa Ha HarloUmesHUIMe CUCIMEML
- PeMOHT Ha HapyLeHn 0BrMUOBKM Ha KaHarm OT TpaHC-IopTHaTa,
BOZOpa3npenerTeriHa U BETPELLHO-CTONAaHCKa MPEXU Ha UarpaaeHUTe
HanoWTENHN CUCTEMM U OONULIO-BaHE Ha HEOONMLIOBAHM KaHanw,
C orren, HamarnsiBaHe 10 MUHUMYM Ha 3aryouTe oT ountpaums;
- PeMOHT Ha HeM3mnonaeaHu KbM MOMEHTa 3aTBOPHU CLOPBXEHNS
OT BOAOpasnpenenuTenHata Mpexa B JIOWO TEXHUYECKO
CBCTOSIHVE 32 HamarnsiBaHe Ha 3aryou OT NPOMyckX Npe3 TSX;
-  PecOwvmawms Ha  peyvpalMie  CEOPBKEHA  OT
BOOOPAIIPEOerMTENHaTa MpeXa Ha HarnouTenHuTe CUCTeMM 3a
nopo6psiBaHe Ha 0GCNyXBaHETO Ha BOAoNoTpebutenure,
- Bb3cTaHoOBsiIBaHE Ha NOMMNEHNUTE CTaHUUW,
- BbBexpgaHe Ha noaxodswM TEXHUYEeCKu CpeacTBa 3a
M3MepBaHe Ha Boaara.
[odofpreare Ha yrpageHUEo U ekaTioamalLsTa Ha HaroumerHama
cucmenma 3a HamasisisaHe Ha orepamugHUme 3agybu Ha 800
- KoHTpon Ha HvBaTa B KaHarnmTe Hag, peryrmpaLuyte Cbo-puKeHVst
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fluctuations of which lead to shortages or excess water.

Automation of key structures in the water delivery network

for better operation;

- Development and implementation of operational plans for

water supply and distribution of water in irrigation canals

according requests of water users during the irrigation

season to prevent over-supply or water shortage and

reduce operational water losses;

- Application of advanced information and communication

technologies and decision support systems for improving

management of the irrigation systems.

¢ Improving efficiency in water
methods:

- Predominant in the country, furrow irrigation should be

applied when proven to be effective and in improved

variant, allowing reducing of water consumption;

- Adoption of efficient irrigation technologies and

equipment which use water economically and have

reduced water losses such as sprinklers and micro

irrigation as well drip irrigation;

- Training of farmers to implement modern water-saving

irrigation technologies and efficient use of water.

e |Institutional changes - joint participation in the

management of irrigation system staff of the water district

and irrigation associations. The activity of both sides must

be in coordination and cooperation for effective use of

water for irrigation. Participatory approach in the

management of the irrigation system requires:

- Creating/increasing the number of irrigation associations with

a view to cover the command area of the irrigation system.

- Establishing and enforcing appropriate legislation

regulating proper functioning and sustainability of these

associations;

- Capacity building of members of the WUA at technical

and administrative level.

application

CONCLUSIONS

Changing and upgrading of existing irrigation
systems in Bulgaria is required in connection with
adaptation to changing climatic conditions. In this paper
were identified measures that lead to more efficient
water use in irrigation systems and reduce losses. They

concern both technical improvements and better
management of the irrigation system and their
implementation should be coordinated in order to

achieve desired outcome - increased efficiency and use
of existing irrigation infrastructure. In a future upgrading,
after analysis of the technical structure and management
of irrigation system, they should be specified and built in
the short and long term plan for rehabilitation and
modernization.
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BbB BOAOPa3npenermrenHuTe Bbarni, koreba-HusiTa Ha KouTo BoasT
[0 HEOOCTUI W MPepasxoz Ha Boaa. ABTOMATU3ALMS Ha AENCTBUETO
Ha Bb3I0-BU CLOPBXXEHVISI BbB BOAOPasnpeaenuTeriHaTa Mpexa;
- PaspabotBaHe W npwuraraHe Ha OMNEPATVBHU MNaHoBE 3a
BOJONOZABaHE W pasnpederieHie Ha Bodarta B HarowuTen-HuTe
KaHary criopes, 3asiBKATE Ha BOLOMOTPEOUTENUTE MO Bpeme Ha
HanouTeNnHWA Ce30H 3a NMpenoTBpaTsiBaHe Ha CBBLPX AOCTaBKUTE
WI HeOOCTYrA Ha BoAA Y HaMarsiBaHe Ha orepaTuBHUTe 3aryou;
- MpunaraHe Ha KOMMIOTPU U CbBPEMEHHN UHCPOP-MALMOHHN U
KOMYHMKaUMOHHN TexXHonmorMn 3a nopo-6psiBaHe Ha
ynpaBneHMeTo Ha HAaNOUTENHUTE CUCTEMM.
« [lodobpsisaHe Ha eghekmusHocmma Ha npuna2aHume
memodu 3a HarlosieaHe:
- MpeobnapaBalloTo B CTpaHaTa HanosisaHe o 6pa3av Tpsibea aa
Cce npuriara npu AokasaHa edpekTUBHOCT, CLLIO Taka B NOAobpeHn
BapWaHTK, MO3BOMNABALLM HAMANsIBaHe Ha pa3xoaa Ha Boaa;
- MpuriaraHe Ha B/COKOMPOM3BOMTENHA NOSVBHA TEXHMKA U TEXHOMOMN
33 HarnosiEaHe, KOWTO MO3BONFIBAT MKOHOMIIS! Ha BOZA M MMAT HaviareHm
3aryoV Mpu TPAHCTIOPTVIPAHETO Y Pa3NPEAEIEHVETO 1A, KaTo JLKOOBarTHA
MHCTanNaLmM1 1 MAKPOObXKIyBaHe, ChLLO Taka KarkoBo HarosiBaHe;
- OBGy4eHve Ha depmepuTe 3a MpuraraHe Ha BOOO-CTECTSBALLN
TEXHOMOMM 32 HaNosIBaHe U1 3a ecPEKTVBHO M3Mor3BaHe Ha BoJaTa.
o VIHCmMUMmyUUIOHaIHU MPOMEHU - CHBMECTHO YHaCcT/e B YIPaBMEHVETO
Ha HarowTernHa CMCTeMa Ha MepcoHaria Ha XAOPOTEXHUHECKUS!
paiioH 1 capyxeHusiTa 3a HanosisaHe. [leHocTTa Ha ABeTe CTpaHu
TpsibBa Aa € B KOOpAMHALMS U CLTPYOHUYECTBO 3a €(DEKTUBHO
M3Mor3BaHe Ha BofaTta 3a HanosieaHe. oaxoabT Ha CbBMECTHO
yJacTyvie B ynpaBneHUeTo Ha HarnouTernHaTta cucteMa M3vckea:
- Cb3naBaHe/ HapacTBaHe Ha Opos Ha GOpPY)KeHUsITa 3a HarosiBaHe C
Lien a ce obxeaHe Lisinata TepuTopis Ha HarouTernHata cuctema.
- Cb3gaBaHe M npunaraHe Ha NOAXOASILO 3akoHoAa-
TENCTBO, Ypexaallo MpaBUiTHOTO (PYHKLMOHMpaHe U yc-
TOWYMBOCT Ha Te3W CAPYKEHUS;
- ViarpaxkgaHe Ha kanauuTeT Ha YIIEHOBETE Ha COPYXEHUSI-
Ta 3a HanosiBaHe Ha TEXHUYECKO Y aAMUHUCTPATUBHO HUBO.

3AKINMKOYEHUE

lMpomsiHaTa 1 OGHOBSIBEHETO Ha ChLLECTBYBaLLMTe B Bb-rapys
HarouTerH1 CYCTEMU € HEOGXOMMA BEB BPb3ka C aianmaLsiTa KbM
MPOMEHEHTE KIUMATUHHW yCroBus. B HacTosilwaTa crams Bsxa
Habensi3aHM Mepku, KOUTO BO-ASIT [0 MO-eCPEKTVBHO M3ror3BaHe Ha
BOJATa B HAMNOW-TENHUTE CYCTEMM M HAMarisiBaHe Ha 3arybuTe. Te ce
OTHa-CSIT KaKTO [I0 TEXHUHECK MOJ0GPEHVs, Taka 1 [0 noao-GpsisaHe
Ha YMPaBIEHVETO Ha HaroVTeNHaTa C/CTEMa U TSIXHOTO MpuraraHe
TpsibBa Ja € KoopavHvpaHo, 3a da Gb-[e MocvraH JKeraHust
pesyrTar — yBerdaBaHe Ha eheKTMBHOCTTA W W3NOMN3BaHETO Ha
ChlLECTBYBAlliaTa HarouTenHa MHppacTpykrypa. Mpy Ghaeara
MOZEPHV-3aLWs, Cref aHanmM3 Ha TeXHUYECKATa CTPYKTypa U yrpas-
NEHVETO Ha HarouTenHata cuctema, Te TpsibBa ga Gwaar
KOHKPETM3MPaHM WM [a HaMepsT u3pa3 B KPATKOCPOUYeH U
IObITOCPOYEH NiaH 3a NpeycTPOMCTBOTO M MOAEPHM3ALMS.

JINTEPATYPA

] AepapHu Hoknadu, (2000-2011) - MuHucmepcmeo Ha
3emelesiuemo u xpaHume,

[2] AnekcangpoB B. (2011) - Cywama e bbrizapusi, www.
http://global-change.meteo.bg/dconference.htm;

[3] HayuoranHa cTpaTervs 3a ynpasneHue u pa3sumue Ha
BoAHUA cekTop 8 Penybnuka bbneapus. (MpoekT). (2012)
MuHncTepcTBO Ha OKonHaTa cpefa u BoauTe;

[4] CtosHoB K., Oyaywku W., Benoes X., (2009) - Ananu3
Ha CbCMOSAHUEMO Ha XxudpomernuopamusHume
CbopbXeHuss 6 bwnzapus - B Hayywn TpygooBe Ha
PyceHckuns YHuBepcutet, Tom 48, cepusa 1.1;

[5B] Cmamucmuvecku  eoduwrHuk, (2011)  HauvoHaneH
CTaTUCTUHECKU UHCTUTYT,

[6] XamkveBa B., (2007) - CwbcmosHue, npobremu U
8b3MOXHOCMU  nped  ronueHomo  3emedenue  crned

npucbeduHsigaHemo Ha bbrieapusi kbMm Egporielickusi Cbo3 —
MkoHoMMKa 1 ynpasrneHWe Ha CEernckoTo CTOMaHCTBO, ToM 52, 4.



