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MANAGEMENT OF DREINAGE CONDITIONS 
IN SELECTED BASIN RIVER IN THE CURRENT ECON SITUATION

Abstract. The article discusses the management of drainage conditions in a selected river basin in the current 
economic situation. To analyze the current state of the landscape in the area under consideration and identify 
problems in the basin, a thesis analysis was carried out. The results of the analysis will contribute to solving a 
number of regional problems, which will lead to environmental sustainability and increase the current economic 
situation in the region. The article describes the process of managing the territorial system of environmental and 
economic sustainability of the region.

Key words: management of drainage conditions in the selected river of the basin, landscape measures, 
landscape features, management of the regional system of ecological and economic sustainability of the region.

Introduction. Currently, people's access to the landscape is insufficient, which is seriously due to the 
adverse effects o f climate change affecting the current state o f the region’s economy. Landscape is an 
integral part o f our life and directly affects its quality o f life. Processes, rules and behavior should be 
established to ensure that the landscape is not damaged and that sustainable development o f the landscape 
and society is ensured [1].

The aim o f the work was to professionally identify disappearing areas in the part o f the selected river 
basin, starting from the source, from the sources o f its tributaries to the reservoir at its end. To analyze the 
current state o f the landscape in this area and identify problems in the basin, a thesis analysis o f the impact 
of this problem on the regional economy was carried out [2].

The flow conditions in the selected river basin in the reservoir are violated mainly due to flow 
regulation, drainage o f agricultural land and inappropriate agricultural activity due to extensive erosion. 
River basins in the area under consideration are currently carefully regulated and drained as a result of 
improper reclamation measures and are hydrologically unstable.

M ethods. In the research process, general methods o f scientific knowledge were used, namely 
empirical research methods (observation, comparison, measurement, experiment) and theoretical research 
methods (abstraction, analysis and synthesis, idealization, induction and deduction, mental modeling, 
ascent from abstract to concrete).

The empirical level o f knowledge includes: observation o f phenomena, the accumulation and 
selection o f facts, and the establishment o f relationships between them.

The theoretical level was associated with the predominance o f mental activity, with the 
comprehension o f empirical materials, its processing. At the theoretical level, we have revealed the 
internal structure and regularity of the development o f the territorial system and phenomena, their 
interaction and conditionality.
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Results. This study focuses on the issue o f landscape management, which is an integral part o f our 
life both in rural areas and in cities, focused on the flow conditions in the landscape. We preferred this 
topic because we are dealing with the issue o f reservoir management in order to create the basis for 
making managerial decisions in the field o f improving the quality o f life o f the population and the 
economic stability of the region. The subject o f our interest will be the river basin from the source o f the 
Svratka river to the Vir reservoir (hereinafter VN - Reservoir ~ Vodni-nadzh or Plotina). This area 
includes the Svratka River, which originates under the Zhakova Mountain near the village o f Tsikhay in 
the Shar nad Sazavou district, a spring and tributaries o f the Svratka reservoir Vire [3]. The described 
basin is environmentally unstable due to environmental pollution resulting from industrial and agricultural 
activities in the surrounding areas. The administration o f this region is entrusted to the state-owned 
enterprise o f the Morava River Basin, the administration also falls under the state-owned enterprise Lesia 
of the Czech Republic.

The theoretical part contains a set o f basic theoretical knowledge and knowledge in the areas of 
ecological stability, territorial system of ecological stability, land consolidation, further knowledge of 
sustainable development, climate and the impact o f agriculture on the landscape.

Recently, water managers have been facing the problem of phosphorus pollution on the Svratka 
River, which causes eutrophication o f water not only on the Vir reservoir (VN Vir), but also on the Brno 
reservoir. Problems with water quality are already visible in the upper catchment area o f the Svratka 
River, especially at the tributary o f the Svratka White Stream [4]. The basin o f the Vir reservoir is strongly 
anthropogenically affected. W ater quality, both surface and underground, is most affected by point sources 
o f pollution. Practical farming practices are another harmful impact on water quality, as well as inadequate 
treated wastewater from industrial and service establishments, which are abundant sources o f nutrient 
supply. In addition, municipalities with up to 1,000 inhabitants (total number of approximately 10,000 in­
habitants to solve) have a share in water pollution, where sewerage is not sufficiently solved. Also, the 
water in the Vir reservoir is faced with eutrophication due to the increased nutrient content, the occurrence 
of toxic cyanobacteria in the reservoir, which makes it difficult to adjust raw water for drinking. The 
importance o f the Vir reservoir increased after it was selected as one o f two sources o f drinking water for 
Brno, which led to the construction o f the Vir regional water main in 1988-2001 with a water treatment 
plant in Svarec and a conduit from this treatment plant to Brno (Morava River Basin). Therefore, as a 
native of Brno, the quality o f the water in Svratka and the Vir reservoir are of direct concern to me. It can 
be assumed that the amount o f drinking water taken from the Whirlpool's regional water supply will 
increase. The fact that the Vir reservoir is intended for the future as a reservoir of drinking water can also 
be deduced from the planned investments o f the Morava River Basin, such as the plan for the Study of 
Improvement of W ater Management, Water Quality and Restoration o f Ecological Stability (Morava 
River Basin).

Eutrophication is one o f the biggest problems in most Czech dams. The Svihov reservoir on the 
Zelivka River, which is the largest reservoir o f drinking water in the Czech Republic and the main source 
for Prague, is facing problems. Potato and sown maize are planted on sloping fields around the reservoir 
[5]. Representatives o f public benefit corporation Net Zelivka draw attention to how any stronger rain to 
flush the tank with fresh water arable land with chemical fertilizers. As a result o f obvious soil erosion, the 
quality of drinking water in tributaries to the water reservoir is deteriorating (Vokacek, 2014).

An equally serious problem is erosion flushing, not only in the Czech Republic, but also worldwide. 
As a result o f erosion, for example, a crash occurred in February 2017 at the highest dam in the US on 
Lake Oroville, California, where an emergency spillway appeared due to erosion. There was a great 
danger with the enormous consequences o f the disaster (Hroch, 2017) (Vejvodova, 2017). I f  we look for 
erosion threats in the Czech Republic, then the Plumlov Reservoir can be an example, where adjacent 
gardens began to slide down due to erosion. A measure planned to eliminate or mitigate the effects of 
erosion is the construction o f a stone wall at the Cubernice pond in Mostokovice (Havlik, 2013). The 
Morava River Basin states that erosion is a major threat at the Plumlov Reservoir, but it also points out 
that the issue of erosion is not limited to this area (Morava River Basin).

Land consolidation must be designed in a high quality and professional way to fulfill its purpose. If 
this is not the case, the implementation o f land consolidation is unnecessary, costly and without the 
desired effect (Syrovatka).
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The aim of this PhD thesis is to survey all the land cadastre, the source o f the river Svratka, Svratka 
tributaries from the springs to the water tank Vir, analyze the current state o f the landscape in this area and 
to detect problems in the basin and in the tank [7]. The aim o f the thesis is to find out the attitude o f the 
management o f municipalities with extended powers and the representative of the state enterprise o f the 
Morava River Basin to the issue o f land consolidation and runoff conditions in the area. To find out 
whether the interviewees perceive the problem or whether they have enough information on the problem.

Part o f the dissertation will be a research, in which I set the following four main objectives:
-  problems and solutions of runoff conditions from the point o f view of dam Vir;
-  mapping o f cadastral areas from the Svratka spring to the Vir reservoir, including river basin 

problems;
-  the attitude o f municipalities with extended powers to the solution o f runoff conditions;
-  evaluation o f communication with representatives o f municipalities with extended powers.
The level o f ecological stability can be estimated on the basis o f the proportion of successively 

developed ecosystems composed o f self-spreading organisms that are able to sustain themselves without 
any additional energy (Michal, 1994).

Violation o f ecological stability results in accelerated and fluctuating water runoff from the landscape, 
leaching o f nutrients, dangerous erosion and soil drainage (Syrovatka, 2008).

KES scale:
-  KES up to 1, 5: a heavily exploited landscape with significant disruption o f natural structures;
-  KES 1, 51 - 3,00: intensively used agricultural landscape;
-  KES 3, 01 - 5,00: cultural landscape with common use;
-  KES 5, 01 or more: a landscape with a significant predominance o f natural elements, at a higher 

level o f coefficient landscape close to nature and natural.
Territorial system of ecological stability
The Territorial System of Ecological Stability (TSES) defines Act No. 114/1992 Coll., On Nature 

Protection in Section 3 (1) as “an interconnected set o f natural and altered but naturally close ecosystems 
that maintain the natural b a la n c e , defining the system o f ecological stability, in order to preserve and 
reproduce natural resources; favorably affect the surrounding less stable parts o f the landscape and create 
the basis for the multifaceted use of the landscape determined and evaluated by the authorities o f spatial 
planning and nature protection, water management, protection o f agricultural land resources and state 
forestry administration” (Czechia, 1992).

The delimitation o f TSES consists in the division of landscape from the point o f view of 
biogeographical and typology of communities in relation to habitat conditions. The creation o f TSES is a 
long-term process. Complex land consolidation can also contribute to the improvement o f TSES elements, 
see Chapter 8. Within these complex land consolidations, the parcel delimitation o f TSES parts ensures 
territorial protection and enables the implementation o f TSES. TSES also serves as a basis for planning 
other activities in the landscape (forests, river revitalization, traffic constructions) (TSES).

TSES enables revitalization and restoration o f landscape features and improvement o f complexes of 
landscape functions, which include protection against soil erosion and water retention in the landscape 
(Michal, 1994).

Compositional elements o f TSES are:
-  Biocentre -  we can name it as a natural living space (or a set o f these living spaces) on which a 

plant or animal, or a space, that allows the permanent existence o f a natural or altered naturally close 
ecosystem to live. It is a small space in the landscape without disturbing the environment from less stable 
area

-  Biocorridors - are or are to be made up o f an ecologically important part o f the landscape that 
supports biocentres and allows migration, spread and mutual contacts o f organisms. These are narrow 
sections o f the landscape that line the farmland and watercourses

-  Interactive elements -  are ecologically important elements in the landscape. These are ecologically 
important line communities, creating living conditions for plants and animals, which significantly 
influence the functioning o f ecosystems o f cultural landscape (groves, solitary trees).

Definition USES is included in the planning documentation, and the various details (zoning plans of 
municipalities, the principle o f territorial development o f regions, territorial development policy) and is
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therefore binding when it becomes part of the planning documentation [10]. In terms o f complex land 
consolidation, the TSES is incorporated into the plan o f common facilities (CTU, 2010).

The TSES on water elements is linked to a tangle of watercourses, which are natural biocorridors. 
Natural biocentres (water and wetland areas bound to the watercourse, such as blind arms o f a watercourse 
or pools in the floodplain o f a watercourse) may also be bound to the watercourse. A number of habitat 
stagnant waters are on ponds (AOPK). Wherever large-scale farming is conducted, the network of 
interactive TSES elements is sparse (Syrovatka).

ORPs register a direct relationship between runoff conditions, local climate and complex land 
consolidation. It agrees that well-executed comprehensive land consolidation can contribute to mitigating 
the negative impact o f weather changes.

ORPs are familiar with the MRD subsidy program, they would be interested in a landscape study 
within the 9th Call for Applications for Resistance from IROP, yet none o f the ORPs has submitted and 
does not plan to submit.

The issue o f water conservation in the landscape is dealt with in the ORP Nove Mesto na Morave by 
permitting new water reservoirs, wetlands, ponds, pools, the establishment o f rainwater soaks in family 
houses, the use o f rainwater as domestic water for households. The village o f Bystrice nad Pernstejnem 
solves the problem by revitalizing its water reservoirs. ORP Policka solves the problems in the territorial 
plan (see chapter 9.14. of this work). ORP Zdar nad Sazavou has only a few cadastre in the given 
territorial order and did not comment on this issue.

Evaluation o f communication with representatives o f municipalities with extended powers
The aim of the work was to professionally determine the endangered areas in the part o f the Svratka 

river basin, from the Svratka spring, from the sources o f its tributaries to the Vir reservoir, to analyze the 
current state o f the landscape in this area and to identify problems in the basin. The attitude o f the 
management of municipalities with extended powers and the representative o f the Morava River Basin to 
the issue o f land consolidation, runoff conditions and possibilities o f investigation were ascertained.

At present, people's access to the landscape is inadequate, which is serious because o f the adverse 
effects o f climate change. Landscape is an integral part o f our life and directly affects its quality [13]. 
Processes, rules and behaviors must be set up to ensure that the landscape is not damaged and that the 
sustainable development o f the landscape and society is ensured.

The authors o f the research in Senotin offer a starting point in the sense o f a new systemic approach to 
the landscape, which means understanding that the individual landscape units and their parts are RETU. 
The aim o f the systemic approach is then a consistent thought-out effort to restore the landscape's ability 
to retain water in the soil and use it to stabilize the climate through transpiring greenery, which will then 
stabilize the balance components of the water regime and prioritize restoration o f water-thermal conditions 
in the landscape. The authors also point out the absurdity o f the current way of defense against the 
ecological instability o f the landscape, which consists in the construction o f new dams and other 
regulations o f watercourses. Here we come between two opinions o f experts, on the one hand, the opinion 
of water managers advocating the construction o f new reservoirs, and on the other, the opinion o f experts 
from various professions concerned, arguing that it is important to manage water in the soil and use its 
retention capacity (Syrovatka, 2004).

Based on the prepared project Clean W ater for Pilsen, it can be stated that with the cooperation of 
stakeholders such as representatives o f municipalities, landowners, project solvers, land office, design 
office, as well as local and volunteers, conditions in the landscape. Such projects are based on available 
data and information, on quality evaluation o f the landscape, specific land registers and river basins, 
taking into account all necessary aspects. The CPAs take into account the needs o f the landscape in 
connection with the demands o f stabilization o f runoff conditions and protection against undesirable 
impacts o f climate change. Mutual cooperation o f interested -  experts and laymen -  is the basis for 
functional implementation o f complex land consolidation. Land consolidation must be perfectly prepared 
and well executed. Only if  these conditions are met can land consolidation improve the condition o f the 
landscape (Syrovatka) (Slunecko, 2012).

The revitalization o f the catchment area affects not only the people in the area above the Vir dam, but 
also the people living below it. Since the Vir reservoir is a reservoir o f drinking water for Brno, the 
revitalization o f the basin above the Vir reservoir should be o f interest to both Brno citizens and people 
around it. The Vir reservoir sells raw water regardless o f its quality, and its pollution is a factor in
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calculating the price o f drinking water. Waterworks have to incur ever higher costs for removal of 
undesirable substances in water (see example o f waterworks in Pilsen). If  we compare the price of 
drinking water between 2013-2017, we find that the price of water is constantly rising. In 2013, this price 
was 31, 40 CZK / m3 and in 2017 it rose to 37.08 CZK / m3 including VAT. O f course, the rising price of 
water is not only influenced by its poor quality, which the sewage treatment plants have to deal with, but 
also by the development o f consumption and prices o f basic inputs, especially the creation o f resources for 
renewal, repairs and maintenance o f water infrastructure, 2016)

Additional sources in the Svratka river basin, where other damage was identified. They should be 
consistent with spring break patterns.

Discussion. Following the results o f research in this area, I see as a fundamental solution to the 
problem of land consolidation an excellent tool for revitalizing the landscape and increasing its resistance 
to some negative manifestations o f climate change. We consider it important to start the CoPU processes 
“from below”, that is, with a community-led process based on the acquisition o f various allies. We believe 
that it is important to be more educated in order to master an excellent tool -  a complex landscape design - 
as a tool to revitalize the landscape and increase its resistance to some negative manifestations o f climate 
change.
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КАЗ1РГ1 ЭКОНОМИКАЛЫК ЖАГДАЙДА ТАНДАУЛЫ 0ЗЕН 
БАССЕЙН1НДЕ ДРЕНАЖ ШАРТТАРЫН БАСКАРУ

Аннотация. Макалада к ^ р п  экономикалык жагдайда тавдалган бассейн езешндеп дренаж шарттарын 
баскару карастырылады. Карастырылып отырган саладагы ландшафт-тын казiргi жай-^шн талдау жэне 
бассейндеп проблемаларды аныктау Ymrn тезиспк талдау жYргiзiлдi. Талдау нэтижелерi енiрлiк сипаттагы 
бiркатар проблемаларды шешуге ыкпал етедi, бул ещрдеп экологиялык турактылыкка жэне казiргi замангы 
экономикалык жагдайды арттыруга экелед^ Макалада аймактын экологиялык-экономикалык турактылыгы- 
нын аумактык жYЙесiн баскару процесi сипатталады.

Осы макаланы зерттеу жэне жазу нэтижелерi бойынша Свратка езенi алабындагы Вир су коймасына агу 
жагдайлары негiзiнен агуды реттеуге, ауыл шаруашылыгы аландарын кургатуга жэне кен эрозия нэтижеанде 
ауыл шаруашылыгы кызметiне сэйкес келмейтш ауыл шаруашылыгы кызметiне байланысты бузылатыны 
аныкталды. Карастырылып отырган облыстагы Свратка езенiнiн бассейндерi казiргi уакытта тиiстi емес 
мелиорациялык iс-шаралар нэтижеанде мукият реттеледi жэне кептiрiледi жэне гидрологиялык тураксыз 
болып табылады. Бассейнде ландшафттан судын жылдам агуына байланысты су мелшершщ азаюы 
байкалады. Таякша астындагы ак атындагы жэне Витохов кадастрлык ауданындагы ен киын жагдай, онда 
мен кыска мерзiмде ККП-ны iске косуды усынамыз.

Жогарыда керсетшген мэлiметтерге CYЙене отырып, осы саладагы зерттеулердщ нэтижелерi, мен жердi 
шогырландыру проблемасын iргелi шешу ретiнде ландшафтты жандандыруга жэне климаттын езгеруiнiн 
кейбiр терiс керiнiстерiне онын турактылыгын арттыруга арналган тамаша курал ретiнде керемш. 0зен 
бассейнiнде мен ОБП тургысынан езен бассейшндеп шындыкка сай кауымдык КОП процесiне бетпе-бет 
келдiм. Зерттеуге сэйкес, ЭПО екiлдерi жерлердi шогырландыру кажеттшп туралы бiледi, бiрак кейбiр 
жагдайларда олар когамдастыктын басшылыгымен ММС-га тYзетулер енгiзу мYмкiндiгiмен таныс емес. 
Зерттеулер ДРК жерлердi шогырландыруга ыкпал етпейтшш керсеттi. Бул каржынын жепспеуше, экiмшiлiк 
ауыртпалыкка, уакытша аспектiлерге, меншжтщ кYPделi катынастарына жэне Бюродагы ^ н  тэртiбiмен 
жумыс iстеу Yшiн персоналдын жетiспеушiлiгiне байланысты. Егер RIP жердi шогырландыруды жYргiзудi 
жоспарласа, онда жер тiзiлiмдерi Yшiн басымдык rip денгешнде емес, муници-палитеттер кузырында болады.

Бiз ¥лы аспапты -  кYPделi Ландшафт дизайнын ландшафтты жандандыруга жэне климаттын езгерушщ 
кейбiр терiс керiнiстерiне онын турактылыгын арттыруга арналган курал ретшде тYсiну Yшiн негурлым 
бiлiмдi болу манызды деп санаймыз. Муниципалитеттер, тYрлi одактастар жэне жергiлiктi кауымдастыктар
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аркылы теменнен Copy процестерш юке косу мацызды. Мен осы проблемада ец жакын тэж1рибеа бар 
экологтар, сушылар немесе фермерлер, эаресе, кещнен катысудыц ыктимал тэсiлi ретiнде керемш. Жер 
иеленуmiлер егiнmiлiктiц казiргi жай-кушн тураксыздыкка сендiруi тиiс жэне шешiмсiз сапаныц темендеуiне 
жэне демек, жер куныныц темендеуiне алып келедi.

Тушн сездер: бассейннiц тацдаулы езенiндегi дренаж шарттарын баскару, ландшафтык элемдер, 
ландшафт ерекшелжтеру ецiрдiц экологиялык-экономикалык турактылыгыныц аумактык жYЙесiн баскару.

Ж.А. Назикова1, М. А. Калдыгозова1, Д. Т. Исмаилова3,
Г. О. Абишева2, Н.Б. Шамуратова2, Petr Hajek4

1Таразский государственный университет им. М.Х. Дулати, Тараз;
2Кокшетауский университет им. А. Мырзахметова, Кокшетау;

3Казахский университет технологий и бизнеса, Астана;
4European institute of applied sciences and management, Chekhiya

УПРАВЛЕНИЕ УСЛОВИЯМИ ДРЕНАЖА В ИЗБРАННОЙ РЕКЕ БАССЕЙНА 
В СОВРЕМЕННОЙ ЭКОНОМИЧЕСКОЙ СИТУАЦИИ

Аннотация. В статье рассматривается управление условиями дренажа в избранной реке бассейна в 
современной экономической ситуации. Для анализа современного состояния ландшафта в рассматриваемой 
области и выявления проблем в бассейне был проведен тезисный анализ. Результаты анализа будут 
способствовать решению ряда проблем регионального характера, что приведет к экологической 
устойчивости и повышению современной экономической ситуации в регионе. В статье описывается процесс 
управления территориальной системой эколого-экономической устойчивости региона.

По результатам исследования и написания данной статьи было установлено, что условия стока в 
бассейне реки Свратки к водохранилищу Вир нарушаются, главным образом, из-за регулирования стока, 
осушения сельскохозяйственных площадей и несоответствующей сельскохозяйственной деятельности в 
результате обширной эрозии. Бассейны реки Свратки в рассматриваемой области в настоящее время 
тщательно регулируются и осушаются в результате ненадлежащих мелиоративных мероприятий и являются 
гидрологически нестабильными. В бассейне наблюдается уменьшение количества воды из-за ускоренного 
стока воды с ландшафта. Самая критическая ситуация в Белом потоке под Поличкой и в кадастровом районе 
Витохова, где мы предлагаем запустить КПК в кратчайшие сроки.

Следуя вышеуказанным данным нами, было определено, что результаты исследований в этой области, 
видим в качестве фундаментального решения проблемы консолидации земель отличный инструмент для 
оживления ландшафта и повышения его устойчивости к некоторым негативным проявлениям изменения 
климата. В речном бассейне мы столкнулись с процессом общинного КОП с реальностью в речном бассейне 
с точки зрения ОВП. Согласно исследованию, представители ОВП знают о необходимости консолидации 
земель, но в некоторых случаях они не знакомы с возможностью внесения корректировок в ОМС под 
руководством сообщества. Исследования показали, что ОПР не способствует консолидации земель. Это 
связано с нехваткой финансов, административным бременем, временными аспектами, сложными 
отношениями собственности и нехваткой персонала для работы с повесткой дня в Бюро. Если RIP 
планируют провести консолидацию земель, то приоритет для земельных реестров находится в компетенции 
муниципалитетов, а не на уровне RIP.

Мы считаем, что важно быть более просвещенным, чтобы понять великий инструмент - сложный 
ландшафтный дизайн - как инструмент для оживления ландшафта и повышения его устойчивости к 
некоторым негативным проявлениям изменения климата. Важное значение придается запуску процессов 
CoPU снизу через муниципалитеты, различных союзников и местные сообщества. Это возможный способ 
широкого участия, особенно экологов, водников или фермеров, которые имеют самый близкий опыт в этой 
проблеме. Землевладельцы должны будут убедить нынешнее состояние земледелия в неустойчивости, что 
приведет к снижению качества и, следовательно, стоимости земли.

Ключевые слова: управление условиями дренажа в избранной реке бассейна, ландшафтные меры, 
особенности ландшафта, управление территориальной системой эколого-экономической устойчивости 
региона.
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