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Summary

One of the main environmental, social and economic point of view, facing agricultural production to Bulgar-
ia now days and which will stand in front of it with even greater seriousness in the coming years are climate
changes in the region. They are one of the main causes of yield variability and the risks inherent in agriculture.
In the long run they will influence the technology of cultivation of several agricultural crops.

The role of irrigation and drainage is well known as indisputable and proven by many years of research and
practical application in various areas of Bulgaria (irrigation crops, drainage of saturated soils, protection agri-
cultural land from flooding) as well as for status and development of Bulgarian agriculture and economy in or-
der to receive a stable crop production at sharply limiting adverse effects of climatic factors in different peri-
ods in years.

Taking into account the nature and objectives of irrigation and all activities involved in their development
and related engineering facilities can be used as an effective tools to limit or prevent the effects of climate
change, as — stress effects of drought, water shortages and scarcity plants on the one hand and on the oth-
er — to overcome the harmful effects of water on agricultural land and rural areas with other extreme weather
events — floods, destroying banks of watercourses, waterlogging of agricultural soils and others.

There was not enough attention to the irrigation and drainage issues in our country over the last two decade
because of which this topic was in crisis that continues now days. For this period past governments could not
find real active organization and financial instruments for the sustainable management maintenance and ac-
tive use of existing infrastructure. Reducing irrigation areas continues as a result of a number of objective and
subjective reasons and there are the physical and moral depreciation of the entire infrastructure now. Success-
ful implementation of irrigation possibilities requires development and use of adequate and innovative policy
and real program for restoration and restructuring of all its directions and its actual conversion into main priori-
ties of the government policy in the field of agriculture and water management.

The report comments on current issues in the state of irrigation and drainage systems in Bulgaria, makes
analysis of the pros and cons of the proposed by World Bank a Common Strategy for the irrigation develop-
ment and protection from harmful impact of water and performs individual issues better connected to the cur-
rent state and the needs of Bulgarian agricultural solutions in order to enhance its adaptation to the adverse
effects of climate changes.
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Pe3rome

KnumaTtuyHute NnpomMeHun ca eiMH OT rMaBHUTE UKOHOMMWYECKU, CoLMarntm 1 eKonornyHu acnekTu, CBbp-
3aHM CbC 3eMefeNICKOTO NPou3BoACTBO Ha Bbnrapusa B gHewHW aAHK. Te we 6baaT NnpegMeT Ha olle no-ce-
pVO3HO O6ChXKaaHe B NpeacTosiuTe roagmHn. Te ca eaHa OT OCHOBHUTE MPUYMHK 33 MPOMEHIIMBOCT Ha [0-
X0oOuTe M 3a NPUCHLUUTE PUCKOBE B CENCKOTO CTOMAHCTBO. B No-AbnrocpoyeH nnaH BAMSIST HA TEXHOMOMM-
siTa 3a OTINEXAaHe Ha HAKOW pacTUTENHN BUOOBE.

Ponsita Ha HanosiBaHETO U OTBOAHSIBAHETO Ca MO3HATU U YTBbPAEHW C MHOTOrOAWLIHU M3CNeABaHNs
N NPaKTUYeCKM MPUIOXKEHNS B pasfiMiyHK paiioHn Ha Bbnrapust (HanosiBaHe Ha KynTypuTe, OTBOAHSIBaHe
Ha HaBOAHEHW MOYBM, ONasBaHe Ha CEeNcKOCToNaHCcKa NoYBa OT HABOAHSIBAHE), KAKTO 1 3a Pa3BUTUETO Ha
GbnrapckoTo 3eMeenue U MKOHOMUKa, C LieSl MoflyyaBaHe Ha YCTouMBa pacTeHneBbaHa NPOAYKLMS, Npu
CTPOro orpaHuyeHmn BpeaHu eekTy OT KIMMaTUYHUTE DakTopy Npes3 pasnuyHu Nepuoau Ha roguHaTa.

Bsemaliku noq BHMMaHWE eCTeCTBOTO M LieNnTe Ha HanosiBaHETO M BCUYKM OEVWHOCTU, BKITHOYEHW B pas-
BUTUETO MY, CBbpP3aHUTE C HErO MHXXEHEPHU CbOPBKEHNS MoraT Aa ce NMomn3BaT KaTo e(PeKTUBHU UHCTPY-
MEHTV 3a orpaHu4yaBaHe 1 npegoTBpaTsaBaHe Ha edPEKTUTE OT KNIMMaTUYHUTE NPOMEHU, KaTo: edPEKTUTE OT
cylwaTa, nuncaTa Ha Bofa 1 HeJoCTUT Ha pacTUTENHM BMOOBE, OT eHa CTpaHa, v OT Apyra: npeofonsiBaHe
Ha BpeaHua edheKT Ha BoAaTa BbpXy 3eMeerickata 3eMsl U CENICKUTE paioHn OT APYrM eKCTPEMHU MeTeo-
POMOrMYHN SBNEHNS — HABOAHEHWS, pa3pyLuaBaHe Ha AWUrv oT npuvxaalla Bo4a, NpeoBoAHsIBaHe Ha 3eMe-
OENCKN 3eMU 1 OpYyru.

Mpe3 nocneaHuTe OBe OECETUNETUS BHUMaAHNETO, HACOUYEHO KbM HaAMOUTENHUTE U ApeHaXHUTe cucTe-
MW B CTpaHaTa, e HeocTaTb4HO, Nopaaun KoeTo Ta3n obnacT e B kpu3a, NpoAabiikasalla 4o AHec. 3a To3u
nepuoa NpeavllHUTe NpaBMTENCTBA He ycnaBaT Aa HAaMepST akTMBHA opraHM3aums U UHaAHCOBU MHCTPY-
MEHTM 3a YCTONYMBO yrpaBrieHne, NoaabpKaHe U akTUBHO MU3MoN3BaHe Ha CbluecTByBallaTa MHpacTpyk-
Typa. HamansiBaHeTo Ha HanosiBaHMTE MIOLLM NPOAbIKaBa KaTo pe3ynTaT OT MHOro 06ekTUBHU U cybek-
TUBHU NPUYMHU. VI B MOMEHTA CbLLECTBYBa (PM3NYECKO 1 MOParHO aMOpPTU3NpaHe Ha LsnaTa UHPacTPyk-
Typa. YCrneLwHOoTO BbBEXAaHe Ha HanoUTENMHN CbOPbXEHUS N3MCKBA pa3BUTKE U U3MON3BaHe Ha afekBaTHa
1 MHOBATUBHA MNONUTUKA, C pearnHa nporpama 3a Bb3CTaHOBSIBaHE Y NPECTPYKTYpUpaHe Ha BCUYKM HanpaBs-
NeHus], KaTo ce NpeBbpHE B eUH OT NPUOPUTETUTE Ha NpaBUTeNCcTBeHaTa NonuTrka B obrnacTTa Ha ynpa-
BMEHMETO Ha CEJICKOTO CTOMAaHCTBO M BOAHMWS pecypc.

[oknaabT pasnckea TekyWwmuTe pesyntaT U Bb3MOXHOCTY B CbCTOSIHUETO Ha HAMOUTENHUTE U ApeHax-
H¥ cucTeMu B Bbnrapusi. HanpaeeH e aHanus Ha NonoXUTeNHUTE 1 OTpULaTeNHM CTPaHu Ha NpeaoxeHaTa
ot CBeToBHaTa 6aHka CTpaTervsi 3a pa3BUTUE Ha HaMosiBaHETO ¥ NpeanasBaHe OT BPeaHOTO Bb3aencTBue
Ha BodaTa. [pefocTaBsT ce MHAWBUAYANHW PELLEHNS], KOUTO ca No-A06pe CBbp3aHU C HAaCTOSILLOTO CbCTO-
SIHME N HY)XOMTe Ha 6bNrapckoTo 3emMefenve, ¢ Len nogobpsisaHe Ha HeroBaTa adanTaumsl KbM BpeaHuUTe
BIIMSIHUS HA KNUMaTUYHUTE NMPOMEHW.

Knroyosu aymu: HanodBaHe, ApeHaX, KIMMMaTu4Hn NnpoMeHun, ctpaTternd, MUHoBaTUBHU Noaxoaun

I. Climate change in Bulgaria and their

impact on agriculture tural practices, environmental protection in rural

land and more rational management and conser-

1.1. The climate changes in Bulgaria are

reality

One of the main challenges faced by the ag-
ricultural production of Bulgaria at present and
that it will face him with even greater serious-
ness in the coming years, are climate changes in
the region, the need to introduce good agricul-

vation of water in agriculture. Climate change is
the greatest challenge in terms of environmental,
social and economic terms.

Extreme events are already a reality and an
integral part of climatic conditions in Bulgaria.
Evidence of this are the great droughts in 1993—
1994, 2000 and 2007, catastrophic floods in 2005
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caused substantial damages to a lot of people, de-
struction of property and infrastructure, flooding
farmland and others.

Warming trend observed since the late 70-s of
last century. In recent years since 1989, 20 years
are positive anomalies of mean annual air tem-
perature to the climate norm 1961-1990. The
average annual temperature in 2011 was 0.4°C
above the climate norm. Longest droughts have
been observed over the last two decades of the
20th century.

According to climate scenarios increase in air
temperatures in Bulgaria will be from 2 to 5°C
until the end of the century. Hot summers are
more frequent in the second half of this centu-
ry. Winter precipitation will increase, but rainfall
during the warm half of the year and especially
during the summer are expected to decrease.

1.2. Impact of climate change on

agricultural production

Undoubtedly, agriculture will be one of the
sectors most affected by climate change because
of its dependence on weather conditions. The im-
pact of climate change on the one hand will be
beneficial to agriculture, such as increased air
temperature will shape extend the growing sea-
son of crops and moving the upper limit of the
production, which will require a new zoning of
agro-climatic resources in the country.

On the other hand, increasing the tempera-
ture of the air and soil will increase evaporation,
changes in rainfall and their timing, respective-
ly, will change the mode of the water and the air
consumption of the soil and water which will re-
sult in a reduction in productivity of crops.

One of the most significant negative effects of
climate change is drought. This impact on crop de-
velopment will be more in the future in the country
in these two aspects — reducing yields and wors-
ening of quality of production due to lack of mois-
ture in the soil during the growing season and re-
duced rainfall, a sharp drop in water supplies, ac-
cumulating smaller volumes of water in irrigation
dams, limiting the scope for use of water for irri-
gation. The negative impact on agricultural pro-
duction will increase by more frequent extreme
natural phenomena such as floods and droughts.

Indisputably the regional climate changes are
of greatest importance for the development of ag-
riculture. On the basis of perennial observations
in representative agricultural regions of the coun-
try — Kneja, Chirpan and Sofia, the National In-
stitute of Meteorology and Hydrology found sub-
stantial modification of the basic climatic factors.
During the period 1960—-2010, the amount of ef-
fective temperatures during the vegetation peri-
od has increased by about 135°C. The evapora-
tion from discovered water surface has increased
by 110 mm during the vegetation period for 50
years period. The amount of rainfall during the
vegetation period was reduced by 77 mm for the
same period.

This shows that for a period of 50 years rain-
fall in the summer national average fell by more
than 75 mm, while evaporation has increased by
more than 100 mm, i.e. deficit in the water bal-
ance of plants has grown by more than 175 mm,
its compensation can be done by irrigation of
crops. Even if we do not take into account the
negative forecast for the next few decades, the
significant drought in 20 years is an indisputable
fact, which should be given due consideration.
Even under present climatic conditions rainfall
amounts in several areas of the country are insuf-
ficient for normal growth, development and pro-
ductivity of agricultural crops.

1.3. Adapting agriculture to climate
change. European and national activities
on the problem

Obviously, a certain degree of climate change
is inevitable throughout this century and beyond,
even if efforts to curb over the next decades prove
successful. The measures to adapt agriculture are
a necessary complement to mitigation action, but
not an alternative to reducing greenhouse gases.
The future agricultural practices should respond
to this challenge and to find ways to adapt in or-
der to reduce the risk of harmful effects.

This is clearly expressed in the documents of
all EU bodies in recent years: in 2007 the Eu-
ropean Commission produced a Green Paper
“Adapting to climate change in Europe — options
for action by the Commission”, and in 2009 pub-
lished a White Paper “adapting to climate change



Restoration and Sustainable Management of Irrigation and Drainage Systems ...

— towards a European framework for action”.
The problem with climate change directly affects
Southern Europe and must be subject to special
attention to agriculture in Bulgaria.

Attention was directed entirely to the efforts
and implement measures to reduce greenhouse
gas emissions 1-2 years ago. In subsequent
years, it should be aimed at taking measures for
adaptation of Bulgarian agriculture to the effects
of climate change. It is obvious that particularly
affected would prove small producers and farms
will not be able to cope with climate change.

The country’s policy on climate change after
Bulgaria joined the EU in 2007, it complies not
only with the UN Framework Convention on Cli-
mate Change and the Kyoto Protocol (1997), but
also with existing and newly adopted European
legislation in this area. Ministry of Environment
and Water prepares the National Action Plan on
Climate Change for the periods of 1996-1997,
2005-2008, and 20132020, the number of na-
tional reports on climate change and other docu-
ments. They are steps in the implementation of
European and national policy on climate change.
Law to limit climate change has been prepared
and adopted in 2014. It provides a common legal
framework for the public relations connected to
the implementation of policy in this area.

II. Irrigation as a means to limit the
negative impact of climate change on
agriculture Bulgaria

2.1. Economic benefits of irrigation in

Bulgaria

Longtime research and practical use of irriga-
tion (irrigating crops, drainage of farmland wa-
terlogged soil, protection from flooding/flood
farmland) in different regions of the country has
proven undoubtedly their role in the state and de-
velopment of Bulgarian agriculture and econo-
my in order to guarantee receipt of a stable crop
production in sharply limiting the unfavorable
effects of climatic factors in different climatic
terms in years.

Essential for agricultural production in the
country is the impact of drought and irrigation on

the yield of major crops. The science and practice
have proven unambiguously ago that irrigation
increases yields in corn, tobacco and other crops
to 2 times, and at other cultures — more than 1.7
times. To grow vegetables, rice and other crops
without irrigation in Bulgaria is impossible. The
significant increase in yields is extremely impor-
tant for the Bulgarian economy.

The fact is that the irrigation in different cli-
matic years yields are 3—4 times more stable. It is
estimated by the coefficient of variation, which is
at 10—17% irrigation and without irrigation — 25—
60%. Greater stability is important for imports
and exports, prices for food and so on.

The economic effect of irrigation in average
climatic year in corn and soybeans is 600 BGN/
ha, in tobacco — 1000 BGN/ha, in vegetables and
fruits — 1500 BGN / ha or an average of over 1000
BGN/ha. In dry years, this effect increases by
more than 2-3 times. Therefore the recovery of
part of the irrigation infrastructure will realize
significant annual net income.

The role of irrigation and achieving the stra-
tegic goals of the government policy in the field
of agriculture require reassessment of the sector
as an integral element of agro-technical complex
in cropping. In this regard should be taken to en-
hance adaptation and irrigation and irrigated ag-
riculture of the country to the various manifesta-
tions of climate change and its implications.

2.2. Status of irrigation in Bulgaria

2.2.1. Development of irrigation

The beginning of the national state program
for development of the water sector is placed
at the beginning of last century in the country
with first water services for water infrastructure
building. The first water syndicates\associations
were established in 1920 in accordance with Wa-
ter Syndicates Act (1919). The irrigation received
considerable development in the post — 1960 peri-
od to 1990 in different regions of the country are
built irrigation systems on an area of 1.23 mln.
ha which represents 29% of total arable land (at
0.88 million from them are invested from state
funds). The built irrigation systems were a total
of 236 state irrigation systems and a large num-
ber of separate/small fields for irrigation. Irrigat-
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ed areas were provided for over 50% of agricul-
tural production in the country during this peri-
od (1970-1990).

The drainage of much of marshy areas and
construction of protective dikes in the lowlands
along the Danube river was done after 1924. In
the second half of the last century they were built
and operated 78 drainage systems and hundreds
of kilometers of protective dikes along the Dan-
ube River and a major rivers in the country.

The irrigation in Bulgaria entered the crisis
after 1989 that continues today. As a result, the
amount of used irrigation systems decreased due
to depreciation, destruction or looting. According
to the last census of irrigated land in the coun-
try in 1999, fit irrigation systems built with pub-
lic funds and operated by “Irrigation Systems”
JSC are 0.54 min. ha. Areas with suitable irriga-
tion infrastructure have decreased to about 0.326
mln. ha in 2013. The irrigated arable lands have
decreased every year and now they are about 30—
35 thousand ha.

The irrigation facilities built in the past by for-
mer cooperatives are transferred as property of
the local municipalities. The large number (about
2500) small dams for irrigation purpose are built
by former cooperatives, which now are owned
from the local municipalities.

Limited numbers of irrigation associations
have been formed in the country after 2001. They
take responsibility for managing irrigation infra-
structure, partly owned by municipalities and
“Irrigation Systems” JSC. Support given to irri-
gation associations from the government is too
small to allow them to restore the destroyed in-
frastructure and the necessary operational and
managerial capacity to conduct activities under
irrigation.

2.2.2. Water management and irrigation in

Bulgaria. Built irrigation infrastructure

National state policy on water management
in Bulgaria is held by the Minister of Environ-
ment and Water, which he carried through the 4
River Basin Directorates. According to Art. 10
of the Water Act, the state policy related to the
operation, construction, reconstruction and mod-
ernization of water development systems and fa-

cilities shall be implemented by the Minister of
Agriculture and Forestry — for irrigation systems
and facilities for protection from the harmful ef-
fects of water outside the settlements. Policy re-
lating to irrigation facilities municipal property
shall be exercised by the local mayors.

In the scheme of management of irrigation in
Bulgaria are so called operators. They managed
facilities supply water for irrigation, discharged
excess water from farmland and carry out other
activities (these are companies “Irrigation Sys-
tems” JSC and “Zeminvest” JSC, MoAF, munic-
ipal enterprises, irrigation associations).

At present irrigation facilities in the country,
built with state funds are managed and operated
by state owned commercial companies “Irriga-
tion Systems” JSC and “Zeminvest” JSC.

“Irrigation Systems” JSC operates about 98%
of all facilities including 168 pcs. big and mid-
dle size complex reservoirs and a number of dif-
ferent irrigation facilities. Facilities for protec-
tion from the harmful effects of water (dams,
river training, pumping stations, drainage chan-
nel and closed network) used for drainage and
improvement of 0.143 min. ha farmland water-
logged soils and prevent flooding of 0.166 min.
ha agricultural areas, settlements and other com-
mercial sites.

“Zeminvest” JSC managed and operated small
facilities mainly in Kardzhali Region, serving
an area of about 1.75 hil. ha. The municipalities
owned the infrastructure built in the past by for-
mer agricultural cooperatives. In 1993, their ir-
rigation infrastructure includes more than 3,000
small dams and several other irrigation facilities.

Over 100 irrigation associations are estab-
lished in recent years to use facilities in over 40
hil. ha. Some of the facilities are built from the
former cooperative farms (after political changes
they are handed over to municipalities). Munici-
palities are responsible for the rest of the facili-
ties of the former cooperatives, including dams.
There are also a small number of systems and
irrigation facilities built by farmers using their
own water sources (groundwater, rivers, dams,
etc.). No information about the size of those built
irrigation facilities and the amount of irrigated
area for now.
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2.2.3. National legislation and regulations

in irrigation

The basic principles of management, protec-
tion and use of water in the country are set out
in the Water Act (1999), which carries the basic
principles and requirements of Directive 2000/60
/ EU on the framework for Community action in
the field of water management (briefly called Wa-
ter Framework Directive). The necessary regula-
tions have been developed according to the Wa-
ter Act. Another European directive, which is as-
sociated with the problems of irrigation, is Direc-
tive 2007/60 / EC on the assessment and manage-
ment of flood risks (2007).

The legislation in irrigation include also Irri-
gation Associations Act (2001) and several regu-
lations to itq as the Ordinance on the quality of
water for irrigation of crops are adopted accord-
ing to the requirements of the Water Act (2009).
The irrigation are also associated with other na-
tional documents such as: Law on Ownership and
Use of Agricultural Lands (1991), Law on helping
farmers (1998), Law on Protection of Agricultur-
al Lands (1996), Law for environmental protec-
tion (2002) and others.

2.2.4. Technical conditions of the existing

irrigation infrastructure

Overall, the most responsible state irrigation
facilities (dams, water intakes, pumping stations,
etc.) are under continuous monitoring and are
taken a lot of care. As a result their technical con-
ditions are relatively good. Technical conditions
for rest of facilities due to lack of resources for
repairs and maintenance constantly deteriorates,
some systems are destroyed or removed or parts
of them are missing.

The channel network of irrigation and drain-
age systems is in poor technical and operational
condition (because it built between 1940—1980).
Some of the canals are unlined and deformed
profile. Abstractions for the most part are com-
promised. The thefts is a problem for covered
distribution networks. Inter-channel network and
facilities managed by former agricultural cooper-
atives were either looted or destroyed completely
or are in very poor condition. Modern irrigation

equipment missing and available equipment is
depreciated and difficult to maintain. Dams, mu-
nicipal property are in extremely poor condition
and have the potential danger.

The most serious problems are in correct-
ing the inland rivers (the facilities for protection
from the harmful effects of water), which are ex-
pressed in the ensuing significant change in their
design parameters. A significant part of drain-
age facilities and protective dikes built in the pe-
riod 1930-1980, also not in good condition, since
they are made only partial repair and restoration
of damaged areas. They are depreciated and de-
funct / inoperative for the most part.

The main reasons for this are lack of govern-
ment intervention and mismanagement. There
are a number of subjective reasons, mainly relat-
ed to unrealized role and place of irrigation in ag-
ricultural production and economy of the coun-
try, unclear vision for the management and de-
velopment of the sector and prospects for the use
and development of constructed irrigation fund
in the future, irresponsibility and lack of profes-
sionalism in the conduct of various irrigation ac-
tivities and more.

The level of usability of the built and fit state
irrigation systems is almost constantly below
10% over the past 15-20 years. With few excep-
tions, the amount of irrigated area is below 30 to
35 thousands ha. There is no information on the
amount of yearly irrigated land and used the fa-
cilities (built by former cooperatives, currently at
the disposal of municipalities and those of indi-
vidual water users).

The rate of utilization of irrigated land is high-
er (15%—-20% of the total managed by them ter-
ritory) under irrigation associations. The main
problem with them is the poor state of internal
channel network and facilities, which is a seri-
ous obstacle to a more sustainable irrigation de-
velopment.

The main financial sources for activities in
irrigation and drainage are the funds from the
budget for activities supporting infrastructure —
public property (dams, drainage systems, dams,
river training, retention dams, etc.); provided by
operating activities of operators performing the
“water supply for irrigation”; funds from munic-
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ipal budgets for facilities municipal property and
those of European programs and water users in
recent years.

Allocated funds for the sector decreased and
are insufficient each year. The low usage of pub-
lic irrigation infrastructure and insufficient own
revenues, and lack of necessary funds for the re-
pair and maintenance of irrigation facilities and
facilities for protection from the harmful effects
of water, determine the difficulties of MoAF’s
companies for ensuring normal operation of ex-
isting irrigation and drainage facilities.

II1. Strategic and program documents
for the development of irrigation and
irrigated agriculture in Bulgaria over the
last two decades

3.1. Documents prepared by the Bulgarian

institutions

Several documents relating to the rehabilita-
tion and development of irrigated agriculture are
developed in the country over the last 15 years
in the country. Additional problems of irriga-
tion and drainage have been developed in vari-
ous strategic and program documents in the field
of water management.

The most important of these documents are:
Strategy development of irrigated agriculture in a
market economy in Bulgaria in 2000, MoAF; Pro-
gram necessary measures in terms of the trend to-
ward drought, in 2001, MoEW; Agro-economic
and technical assessment of the efficiency of ir-
rigation systems and fields in Bulgaria, in 2001,
MoAF; Concept development of irrigated agricul-
ture and restructuring the management of irriga-
tion in Bulgaria in 2007, MoAF; Draft Strategy
Program Management and Development of Irriga-
tion in Bulgaria in 2010, MoAF; Draft Irrigation
Act 2008, MoAF; National Strategy for Manage-
ment and Development of Water Sector in 2012,
MoEW; National Programme for Reconstruc-
tion and Development of irrigation in the Repub-
lic of Bulgaria in the period 2009-2013, in 2009,
MoAF.

A number of new and adequate to the state of
agriculture in the country ideas and suggestions
for the guidelines and how to reform the sector are

offered by researchers over the past two decades
in these strategic documents. These proposals are
not found professional understanding on govern-
ment level, and are not taken into consideration by
the government decision- takers in the Bulgarian
agriculture.

3.2. The government policy in the

irrigation during recent years

Existing organizational and financial tools for
managing irrigation and drainage were not con-
ducted by the state over the past 20 years. Phys-
ical and moral depreciation of infrastructure for
irrigation and drainage systems continues to the
present. The result is a poor state of much of the
irrigation infrastructure and a steady trend of an-
nually reducing areas that are irrigated.

The sector (irrigation and drainage) is behind
in its restructuring compared to all other sectors
of agriculture in the country. Despite the orga-
nizational and economic changes in agriculture
and economy of the country, the sector has not
been changed management model, does not have
a unified and adapted its laws and regulations are
not solved such important issues as ownership of
irrigation facilities, mechanism and manner of fi-
nancing various activities in the irrigation.

The assessment of the irrigation and drain-
age sector clearly shows the unsatisfactory con-
dition for which evidence a lack of vision for its
reconstruction, development and professionalism
in its management; outdated and obsolete irriga-
tion systems and facilities; destroyed and plun-
dered internal irrigation channel network and fa-
cilities and impaired functionality of facilities
and equipment; lack of government investment
recovery, reconstruction and maintenance of irri-
gation infrastructure at present.

A number of activities that do not require sig-
nificant financial resources (as updated by the op-
erators of information about the size and the tech-
nical and functional fitness of all systems and fa-
cilities in the country for the necessary funds to
carry out repair and restoration work on them)
were not carried out. The changes in the sector
are expressed only in the reduction of structures
and to reduce the funds allocated by the state for
maintenance and operation of irrigation facilities

9
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and for the protection from the harmful effects
of water.

3.3. The World Bank project for common
strategy for management and development
of irrigation and protection from the
harmful effects of water

The state of irrigation in Bulgaria in recent de-
cades and the recognized need for their recovery
and use as a key element for the development of
agriculture in the country and in order to fulfill
the imposed obligation of the National Strategy
for Management and Development of the Water
Sector (2012) to develop sub-branch management
strategy and development force in 2014. The Gov-
ernment of Bulgaria to conclude an agreement for
consultancy services and the International Bank
for Reconstruction and development.

The agreement (ratified by the National As-
sembly) provides the Ministry of Agriculture
and Food to receive expert technical assistance
in four areas: drafting a common strategy for ir-
rigation of the country to outline future policies
and principles of development of the sector ob-
jectives and strategic guidelines for resolving
priority issues proposed changes in the institu-
tional and regulatory framework; a framework
for programming and prioritizing financed by
the European Agricultural Fund for Rural De-
velopment measures and presentation of a report
on integrated irrigation investment plans and
flagship projects.

The consulting team of the World Bank pre-
sented a draft Common Strategy for manage-
ment and development of irrigation and protec-
tion from the harmful effects of water. The proj-
ect was discussed and approved at the ministry
and Council of Ministers (August 17, 2016).

The project envisages the Irrigation sector to
manage infrastructure for irrigation and drain-
age services and infrastructure to oversee flood
protection and river training that protects agri-
cultural land from harmful effects of water. Stra-
tegic and operational objectives were formulated
as a vision for future development.

The draft Common Strategy provides timespan
than fifteen years (2016—2030), which should be
filled two-step process of legal and institutional
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reform, allowing a gradual coordinated and tar-
geted recovery of irrigated areas by moderniz-
ing and efficient management of irrigation infra-
structure in Bulgaria. It outlined a framework for
these reforms, which will have a significant im-
pact on the current organizational structure of
the sector. It provides a shared responsibility be-
tween service providers, irrigation associations
and government systems management.

The key elements of this common strategy
are conducting legal and institutional reforms, a
new pricing policy of irrigation water, restoration
and modernization of the infrastructure for irri-
gation and drainage, separation of greater atten-
tion to higher education and vocational training
in the field of irrigation engineering planning and
building.

In institutional terms, the changes are ex-
pressed mainly in restructuring “Irrigation Sys-
tems” JSC. The company provides is first time
to restructure several regional autonomous enter-
prises “Irrigation” its own structure and budget,
to be responsible for the operation, maintenance
and management of irrigation infrastructure. In
addition certain amount of budget financing, the
proceeds of these enterprises will be generated
from the sale of water in bulk to associations and
other water users.

Subsequently, these companies will be trans-
formed into self-financed, independent, decen-
tralized organizations such as the long period
they will be incorporated municipalities and their
infrastructure. They will be responsible for the
management, operation and maintenance of irri-
gation infrastructure within a defined geograph-
ical area without being holders of property such
as irrigation infrastructure remains state or mu-
nicipal property.

Legal reform aims to provide the necessary
basis for institutional change and new organiza-
tion of government in the sector, to facilitate the
establishment of associations for irrigation and
other planned change in the sector. It is envisaged
that the drafting of new legislation for the sec-
tor in the form of suit for Irrigation Act through
which should be regulated by changes in the sec-
tor, as well as amendments to the Irrigation Asso-
ciations Act and the relevant regulations.
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It is proposed new pricing policy of irriga-
tion water based on the principle of cost recov-
ery and incentive-based pricing the water servic-
es. To be enter the two-component tariff, under
which farmers will pay two different rates. One
will be formed based on area under cultivation by
each member of the irrigation associations and
the other will be based on actual use of water for
irrigation. Separately, there will be a price for the
drainage of agricultural land, which will be cal-
culated based on the area.

The strategy envisages investments for recon-
struction and modernization of existing irriga-
tion infrastructure to reduce the cost of provid-
ing services and gradually increase the actual ir-
rigated area. Also the Irrigation associations are
key players in the industry and have an important
role, including being beneficiaries of investment
financing by the EU. Discussed are issues of vol-
untary or compulsory membership in associa-
tions of owners of agricultural land in their ter-
ritory, to ensure the long-term support in setting
up their training and in creating the necessary ca-
pacity. The infrastructure investments could be
regarded as the real way to promote the creation
of sustainable irrigation associations. To encour-
age their creation, all investments in the Europe-
an programs is intended to be carried out by or in
connection with the associations.

It provides a framework for programming and
setting priorities for investment support, which
is fully integrated into Rural Development Pro-
gramme (RDP). Besides attracting investment
support for irrigation on the farm and beyond,
the main objective is to develop a competitive ag-
riculture in compliance with the aquatic environ-
ment. RDP 2014-2020, shows that support for in-
vestments in irrigation facilities and infrastruc-
ture will be provided by sub 4.1 (strengthening
the competitiveness of farms) and sub 4.3 (sup-
port for investments in irrigation infrastructure
to increase efficiency in the use of water in agri-
culture economy).

The establishment of a Management Commit-
tee for irrigation / drainage; Implementation and
coordination Unit; and optimization of the “Ir-
rigation, investment policy and concessions” in
MoAF are part of the proposals in the Strategy

for development of the sector. In support of the re-
forms and the management structures in the sec-
tor will be separate National Centre for Research
and Training in Irrigation and Drainage, which
is a joint product of existing public bodies now.
They will cover the need for the development and
implementation of strong and viable national ed-
ucation and vocational training, as well as guide-
lines for their implementation.

The whole process of implementation of re-
forms in the sector is structured in stages with
particular spelled out basic tasks and deadlines.

Most of the proposals in this common strate-
gy of the World Bank as the institutional, legal,
financial and economic reforms for the sector ir-
rigation and drainage in Bulgaria have been dealt
with and offering government sector over the past
two decades in one form or another from the Bul-
garian scientific community and irrigation pro-
fessional’s.

This applies also to the restructuring of “Ir-
rigation Systems” JSC into independent regional
companies, facilitating the establishment of as-
sociations, providing them with technical assis-
tance and advice, how to determine the price of
water for irrigation, etc.

Some of these proposals were partly imple-
mented (separate fees for irrigation and drainage
of farmland, training and technical support to the
members of irrigation associations, etc.) in our ir-
rigation practice and concrete results were report-
ed after their introduction in the recent past. For
such activities carried out in the proposed World
Bank Strategy does not mention or comment as
familiar to science and practice in the country.

3.4. Author’s views on some issues in the

Common WB Strategy

Obviously, the Common Strategy for manage-
ment and development of irrigation, drainage and
protection from the harmful effects of waters in
Bulgaria, proposed by the World Bank team, will
be accepted as a basic foundation of the state pol-
icy in the field of irrigation and drainage in the
next 15 years.

The authors of this article, after reviewing the
Common strategy of the World Bank, have dif-
ferent views on some proposals in the document.
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It was also identified certain gaps and ambigui-
ties that would constitute an obstacle to imple-
menting the strategy and will not lead to the nec-
essary results from reconstruction and develop-
ment of the sector irrigation and drainage in the
country.

The most important of them are mentioned
below:

1. Studies and analyzes to assess the baseline
sector Irrigation in Bulgaria are not based on de-
tailed and specific data from site visits for cov-
ered farmland of irrigation systems and facilities
and the territorial location in the country but are
used general data provided MoAF and “Irriga-
tion systems” JSC, which refer to past years and
have not been updated thereafter. Data on drain-
age systems and facilities for protection from the
harmful effects of water (dikes, river training)
are very common and are not updated. Evalua-
tion of areas such as assessment of the actual size
and status of all established and functioning ir-
rigation and drainage facilities after 2000 is not
made in the country. Actually without establish
the real picture of the sector as a basis for devel-
oping strategic directions and activities all other
efforts will not lead to the expected results. This
is important and necessary, especially for irriga-
tion and drainage systems when it comes to tak-
ing serious efforts and use of significant human
and financial resources.

2. Strategies, concepts, programs and other
strategic documents related to the problems of ir-
rigation and the possibilities of recovery and de-
velopment made in the country in recent years
are not included in the Common strategy. It is
not necessary to review the existing materials in
the sector, but the review and analysis of current
practice in the country can help to avoid some
repetitions and errors.

3. The proposed institutional reform (as part
of the overall strategy) provides new participants
managing the sector “Irrigation and Drainage”.
Our view is that in the formation of an Adviso-
ry Board to the Minister of Agriculture and Food
should be involved not only ministers and their
representatives (who are usually not familiar
with the problems in the sector) but professionals
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with long experience and expertise in irrigation
and drainage and / or agronomists by state insti-
tutions, commercial companies, private compa-
nies, associations for irrigation, which still exist
in Bulgaria.

4. The new Unit for implementation and co-
ordination of the Strategy provides for its im-
plementation together with the “Irrigation, in-
vestment policy and concessions” Directorate
in MAF. This unit will operate for a decade as
part of the composition of MoAF. More appro-
priate and effective would instead unit to recov-
er the Executive Agency on Irrigation and Drain-
age (which worked a few years ago very well off)
with headquarters and regional offices in several
important irrigation area of the country. This Ex-
ecutive Agency will provide support and control
of all activities conducted in the sector, including
operation and maintenance of irrigation systems
in the country and new required activities for ex-
ecution from new Implementation Unit.

5. The authors consider a poorly reasoned pro-
posal for the transformation restructuring “Irri-
gation Systems” JSC, first in the regional state-
owned enterprises, relying almost entirely on the
state budget, and later the same be restructured
into regional self-financed, self-distributed orga-
nizations. The question of ownership of irriga-
tion and drainage facilities is not clarified well.
Analysis and evaluation of irrigation and drain-
age now and expected results after these chang-
es for 2020 and 2030 are not presented in the
Common strategy. The change should be made
in stages, but separation into independent self-fi-
nanced units. First of those units “Irrigation Sys-
tems” JSC, is found to have good management
results. These branches of the company are well-
known (in Plovdiv, Pazardzhik, Stara Zagora,
Varna, Sliven and others.).

6. The review of proposed materials in the
strategy found that the analyzes and conclusions
are based on the common presumption for irri-
gation structure in the whole country. In prac-
tice there is a substantial and not a small differ-
ence in irrigation activities in different regions
of the country. In the past 2025 years especial-
ly brightly outlined trends and interest in irriga-
tion activities in different regions. Areas around
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Pazardzhik, Plovdiv and Stara Zagora revived in-
terest in rice production and sharply increased
water consumption for this culture. There are
positive trends in the cultivation of vegetables,
fruits and grapes. Interest in irrigation is found in
the regions of Sliven, Yambol, Sandanski. There
is moderate interest in the irrigation districts of
Blagoevgrad, Targovishte, Pleven. There is little
interest in irrigation in the regions of Vidin, Vrat-
sa and Montana somewhat. In the regions around
the Danube, develop activities related to the pre-
vention of harmful effects of water — drainage,
river training, dikes. This indicates that the an-
alyzes and recommendations for rehabilitation
and development of irrigation cannot be mixed
for different regions. In order to create conditions
for a real implementation of the main strategic
objectives of the changes in the sector should be
more clearly delineated and priorities of the re-
gional policy of the state, which would be prop-
erly followed in assessing investment projects of
infrastructure beneficiaries recovery them.

7. The strategy does not consider the issues
of irrigation in areas where existing irrigation
infrastructure is managed by the state compa-
ny “Zeminvest” JSC. Completely private invest-
ment in irrigation infrastructure is one of the ma-
jor future trends in the development of irrigation
in Bulgaria.

8. The section from the strategy examines the
implementation of activities related to the restora-
tion of infrastructure for irrigation and drainage
is very unclear. This is provided after completed
two projects, possibly after 2020 or after 2025.
This calls into question the final results of the im-
plementation of the reforms set out in the Strat-
egy. We believe that the construction and study
of leading projects in two regions of the coun-
try will not receive significant and important re-
sults that are subsequently used in the restoration
of irrigation systems throughout the country, giv-
en the different and specific organizational, eco-
nomic and technical-technological features on re-
claimed farmland in different areas. Reliable re-
sults could be obtained only after several years of
operation and monitoring of processes in irriga-
tion and drainage of agricultural land and all el-
ements of engineering infrastructure. Construc-

tion of drainage facilities in agricultural areas not
provided for in content of the Strategy.

9. There are no proposed priorities for resto-
ration of irrigation infrastructure in terms of the
main trends in the sector — irrigation of crops,
land drainage in waterlogged soils and flood pro-
tection as well as for irrigation of crops in terms
of their type, spatial distribution in developed
strategy. There is none proposed priorities for
restoration of drainage facilities and those asso-
ciated with flood protection and protection from
the harmful effects of water.

10. In the proposed policies to promote the ap-
plication of new technologies for farm irrigation
in order to increase the productivity of water and
efficient use of water resources in irrigated ag-
riculture lacks specifics, do not comment on or
recommend appropriate water and energy sav-
ing technologies and techniques for irrigation of
crops and drainage of farmland. It is well known
that their type, basic parameters and price, signif-
icantly affected on proposed capital investments
for the rehabilitation of systems and equipment,
respectively the effect of the realized activities.

Besides this is necessary to identify and pro-
pose to use “Good agricultural practices for irri-
gation and drainage” based on the type of crops
and natural conditions for different areas of the
country. This includes optimized parameters of
technologies and techniques and as well as op-
timal from biological and economic point of
view irrigation / drainage regimes of agricultur-
al crops and adequate organization of irrigation /
drainage.

11. One of the most significant issues related
to the prospect of execution of the strategy is to
finance all planned activities on restoration and
development of irrigation in Bulgaria, including
of the engineering infrastructure. This question
is not developed and explained as well as the var-
ious stages of implementing the strategy for the
period until 2030. There is mention only source
of funding for irrigation activities in two main
sub-measures (4.1 and 4.3) from Measure 4 on
Rural Development Program (RDP) for the pe-
riod 2014-20120 (plus national co-financing
amounting to 20%). In sub-measure 4.1 will fi-
nance projects to restore infrastructure holding
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and sub-measure 4.3 — to restore the infrastruc-
ture outside the farm.

Too long is the time frame which are pro-
posed the activities connected with rehabilitation
of irrigation systems outside the farm only just
build and monitoring of the two leading project,
this mean after 2020q or may by after 2025. From
other site the fact that the above mentioned two
sub-measures from RDP will opened in different
time will create a lot of difficulties during reha-
bilitation and future functioning of the infrastruc-
ture in the framework of one irrigation system.
No estimate was made in the strategy of the nec-
essary investments for reconstruction and mod-
ernization of irrigation facilities in stages and a
total of 2030. There are none assessments of the
amount of needed investments in the sector for
different stages throughout the period to 2030.

12. Our opinion is that the available poten-
tial of these sub-measures, the volume of imple-
mented activities in the sector will not be large.
Undoubtedly financing only with funds from the
Rural Development Programme 2014-2020 will
not be enough. This applies both to restore the ir-
rigation infrastructure and particularly for the re-
construction of drainage fields and other facilities
for protection from the harmful effects of water.
It should have in mind that while irrigation activ-
ities can achieve a balance between revenue and
expenditure, it is very difficult to achieve balance
in activities related to the prevention of harmful
effects of water. Therefore, self-financing, pro-
posed as a major source of funds for carrying out
activities in the sector is almost impossible.

During assessment there is no taken into con-
sideration that the actual technical condition of
the irrigation and drainage facilities are not good.
Drainage fields are almost fully depreciated,
drainage channels for the most part are far from
design parameters, pumping stations are outdat-
ed and highly energy-intensive, dikes also need
restoration, river beds are filled with sediments.
All this details forms a tough and hard task to
solve, and which is not widely place in the pro-
posed strategy.

As a part from the future financing of the
strategy, the team does not pay attention to the
enormous material resources, which was part of
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the state irrigation systems and equipment that
can be used for another activity (construction of
small hydropower plants, fish breeding, afforesta-
tion activities, etc., which developed in the past in
almost all branches of “Irrigation systems” JSC.

Inconsistency of the proposal decision to re-
store irrigation in Bulgaria with the amount of
potential things placed funds for this purpose
raises serious doubts about the ability to achieve
the expected results on stages till the end of 2030
for implementation of this Strategy.

13. Taking into account the proposed un-
clear financing of the strategy, we consider the
proposed size of irrigated land during different
stage of implementation of the strategy by 2030
as unrealistic. Moreover, no assessment is made
of the areas and periods where it will be cost ef-
fective to invest in the restoration of irrigation in-
frastructure.

14. The strategy does not include analysis of
the expected benefits (economic and others. ef-
fects) from the implementation of the proposed
reforms in the sector “Irrigation and Drainage|
and match them with the funds spent on recon-
struction and development of this sector, which is
essential because the public should be convinced
of the expediency of the investments for the re-
covery of the sector.

15. The problems of training specialists, con-
ducting research and providing advice on irriga-
tion and drainage require more attention in the
proposed strategy. This applies to education and
training of specialists who should govern and
manage irrigation facilities and specialists and
members of irrigation associations. The prob-
lems in this area for a long time and there is no
real solution for now. Higher education institu-
tions have almost zero years (without admission
of students), “Irrigation Systems” JSC without
the necessary qualified staff in many branches
does not have the technical resources. One solu-
tion is to promote the need for specialists by pro-
viding them with scholarships during training.
Into the strategy was listed only institutions op-
erating at the moment (in fact, some of these do
not deal real problems of the sector), no propos-
als for change in the structure of total system and
individual organizations, financing and exploita-
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tion of results in practice. The implementation of
such reforms in the sector (as development of re-
search, advisory and educational activities) is es-
sential and useful in order to actually recover and
operation of irrigated agriculture in the country.

16. The main aim set in the Strategy is the
creation and development of irrigation associa-
tions. Provided incentives to increase the interest
of farmers to unite their efforts in irrigation and
drainage by creating associations are not enough.
It should be emphasized that the territory of these
organizations has depreciated old irrigation net-
work. On the one hand it is very difficult poten-
tial users of these facilities to be convinced that
they should take it as such. All is clear that the
maintenance of these systems is very expensive
and difficult because the facilities were built 50—
60 years ago.

The Irrigation associations are unable to pro-
vide the necessary funds for this purpose. Mea-
sure 4 of the RDP 2014-2020 (sub Measures 4.1.
and 4.3.) on which association may rely, does not
clarify what the disposable financial resourc-
es will be able to use. Newly formed association
will have difficulties and would not actually start
its activities until the start of sub 4.3. RDP 2014—
2020, Self-financing of associations (referred to
as the main source of funds for restoration of de-
preciated equipment) is unlikely to be realized.

On the other hand to finance activities in ir-
rigation and drainage with funds from the Rural
Development Programme 2014-2020, is limited
to associations which cannot be regarded as ap-
propriate. There are no prerequisites for the for-
mation of associations in all regions of the coun-
try.

17. Nevertheless that RDP 20142020 allow
investment for rehabilitation of existing irriga-
tion systems for water saving, in accordance with
European requirements, the proposed values and
potential savings in water consumption with new
projects. Can only formally be proved and com-
pared with limiting their size into account the
available data on these indicators. There is no
proposals how this indicators will measure and
control in practice during process of irrigation, as
they intervene from many side factors.

18. A very important issue is the maintenance
and operation of dams for irrigation. Of course
the new established General Directorate “Super-
vision of dams and related facilities” will take
over the registration and control of these facili-
ties. But the problems are many and most of them
are related to the lack of funds for the overhaul of
trained service personnel and others. The strate-
gy does not provide solutions for them. One out-
put is a concession, but there are other solutions
which could provide future owners.

19. Taking into account that assessment of ir-
rigated land has not been conducted in the coun-
try for more than 20 years (including drainage ar-
eas and areas to prevent flooding) one urgent as-
sessment is mandatory. After such assessment it
is necessary to build GIS of existing irrigated and
drained areas and areas protected by flood em-
bankments along major rivers. On the one hand
this will give a realistic assessment of the activi-
ties to be implemented, on the other hand — will
be able to directly monitor the use of services and
their implementation.

IV. Conclusion

The presented opinion (on the main issues de-
veloped by the Common Strategy of the World
Bank for the management and development of ir-
rigation and protection from the harmful effects
of water) aims to support structures of MoAF in
preparation on the planned acts and related reg-
ulations and other documents for the implemen-
tation of Strategy in field of the irrigation and
drainage.

We emphasize that the successful and timely
implementation of all actions and measures for
rehabilitation and further development of irriga-
tion in Bulgaria can be done only in a reassess-
ment of their role and importance to agricultural
production and the country’s economy and turn-
ing them into one of the main priorities of the
state policy on agriculture. Only using this way
the irrigation and drainage systems could be used
as a tool for adapting Bulgarian agriculture to cli-
mate change in the region and the successful de-
velopment of agriculture.
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