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CONCEPTUAL REFERENCES OF THE RESEARCH

The actuality of the research topic. The relevance of the problems of developing research
into the geographical and socio-economic aspects of water resource management, as a theoretical
basis for the rational and efficient use of these resources, is determined by the level of involvement
of water in economic activities and the degree of anthropogenic impact in the formation of a
market economy. From this, results the actuality of research on the economic-geographical aspects
of the use and management of water resources addressed in this paper. The basic premises, which
determined the realization of this work, were: 1) the small number of complex scientific researches
on water resources use and management in the Republic of Moldova; 2) the increasing economic
impact on water resources; 3) the need for a comprehensive and up-to-date research on water
resources use and management at the level of regions and river basins; 4) the evaluation of the
economic mechanism of water resources management in regional profile.

Degree of study of the topic. A review of research in the field of water use and management
has revealed that most often only certain aspects of water resources are addressed. Research on the
specifics of water use and management is mostly found in the geographical and economic sciences.
Thus, of great value are the works on: a) economic evaluation of water resources by T. Meleskina
[64]; b) use of natural resources - V. Anucin [58], B. Borovskih [62], N. Reimers [69]; ¢) economics
of natural resource use - A. Neverov [68], T. Haciaturov [71], including water resources - Yu.
Belicenco [60], M. Bestzenaya [61] and A. Savina [70]; d) water resources management - V. Baloiu
[15], E. Constantin [28], Gh. Cretu [29], R. Dropot [31] and A. Galie [36].

In the Republic of Moldova there is already valuable research on: a) environmental
protection management by P. Bacal [6, 8, 10]; b) environmental management, including water
resources - A. Capcelea [22-25]; c) economic and geographical aspects of water use —P. Bacal [7,
9]; d) surface water resources - Gh. Bejenaru [16, 17, 26], V. Cazac [26], A. Jeleapov [42] and O.
Melniciuc [65, 66], and groundwater - B. Iurciuc [40], L. Chirica [27] and C. Moraru [48-50, 67].
Despite the existence of many valuable research studies, research on water resources assessment,
use and management is currently quite fragmented and these issues have not been studied as a
whole, which is why this study is necessary. Most often, only aspects of water quantity and quality
are addressed, and water use and management are only superficially investigated.

The purpose of the research: Complex economic-geographical appreciation of water
resources development and management of the Republic of Moldova.

The objectives of the research: 1) Creation of the informational and methodological

support for the economic-geographical assessment of water resources development and
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management; 2) Assessment of surface and groundwater resources in national, regional and basin
profile; 3) Spatial (by administrative and hydrographic units) and branch analysis of water
resources abstraction and use; 4) Assessment of the current water resources management
mechanism and its main components; 5) Development of recommendations for sustainable use
and more efficient management of water resources.

Research hypotheses. Insufficient knowledge of water resources use and management
issues and inadequate application of management mechanisms, which hinder their rational use and
protection, made it necessary to carry out this study, which provides a comprehensive scientific
background to the current problem - water resources use and sustainable management, taking into
account regional characteristics.

The novelty and scientific originality. A comprehensive study was carried out on the spatial
and branch aspects of water resources use and management in the Republic of Moldova from an
economic-geographical perspective, including a complex analysis of several indicators related to water
use, as well as economic mechanisms for management and protection. A very rich database on water
management indices has been accumulated from reports issued by the Moldovan Water Agency
(MWA), the Environmental Protection Inspectorate (EPI), the National Bureau of Statistics (NBS). At
the same time, has been created a combined database on the dynamics of the volume of water
abstracted and used in order to eliminate the gaps detected in the sources mentioned.

The solved scientific problem consists in the complex spatial analysis at the level of
administrative-territorial units of the distribution, use and management of water resources in the
context of socio-economic changes and the intensification of climate changes. The particularities
and trends of water use by categories of use and economic activities were evaluated. Also, the
problems in the operation of water resources capture and distribution systems, as well as in the
application of water resources management tools, were highlighted, with practical
recommendations for their prevention and mitigation being proposed.

The theoretical significance. The thesis represents an interdiscplinary study, based on a
complex assessment of water resources and their current use and management features in regional
and basin profile. This work will contribute significantly to the updating and deepening of the local
economic-geographical studies and the geography of natural resources in the Republic of Moldova.

The applicative value. Research results can be used in the development of hidrographyc
District and Basin Management Plans, Regional Sector Programmes and Local Water Supply
Action Plans. The results and database of this work can be very useful in the preparation of water
supply progress reports, including policy documents on sustainable water resources development

in the context of climate and socio-economic change.

5



Implementation of results. The results obtained were successfully used in the
implementation of the institutional applied projects "Assessment of the stability of urban and rural
ecosystems in order to ensure sustainable development™ (2020-2023), and "Study of the impact of
economic activities of the Central Development Region in order to protect the natural potential for
ensuring sustainable development” (2016-2019), including in the project "Social and
environmental impact study of the Dniester Hydropower Complex" (2021).

Approval of scientific results. The scientific value of the research has been confirmed in
numerous scientific events, including: the International Symposium "Present Environment and
Sustainable Development”, Iasi (2017-2022); the International Geographical Seminar "D. Cantemir",
lasi (2017, 2019, 2021); Balti (2017-2022), as well as in collective monographs and IEG Article
Collections.

Scientific research methodology. Various methods were used during the research, starting from
general ones (analytical, comparative, statistical, etc.) and going deeper into concrete geographical
methods. The use of the SWOT analysis method has given the present work a pronounced practical
importance, and the use of GIS techniques has made it possible to obtain cartographic material that more
clearly shows the spatial particularities of water resource use and management.

Publications: 33, including 5 indexed in Web of Science journals.

Volume and structure of the thesis. The thesis consists of introduction, 5 chapters,
conclusions and recommendations, a bibliography of 233 titles, 161 pages of basic text, 52 figures,
18 tables, including 41 anexes.

Keywords: water resources, abstraction, use, management, regions, river basins.

THESIS CONTENT

In Chapter 1. ,,Theoretical and methodological aspects of water resources research”,
is presented the theoretical, methodological and informational approach to the use and
management of water resources in the Republic of Moldova. Thus, Water Resources Management
involves the development and exploitation of water resources, taking into account hydrological
conditions, technical aspects, as well as socio-economic, political and ecological aspects. The
principles underlying water resources management in the Republic of Moldova are: integral
management, democratic management and river basin management [38]. The starting point of the
scientific study was the analysis of existing studies that are related to the proposed research topic,
thus placing this work at the intersection of several scientific directions, which also argued its
complexity and importance. Thus, were consulted numerous works from the fields of geography
[32-34, 51], ecology [22-25, 36], economics [6, 7, 10-12, 20].
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The following methods were used in this work: historical, statistical, deductive,
comparative, etc. SWOT analysis also played an important role in highlighting opportunities and
risks related to water resources and their management. ArcMap software was used to develop
maps on the spatial distribution of groundwater reserves and water abstraction and use indices,
which allowed a comparative analysis and the highlighting of differences at district, regional and
river basin level. The information base comprised a range of statistical data from 2003 to 2021,
which were selected, systematised and thoroughly processed from the annual water management
index reports. The main data sources were: 1) Annual Reports of the Moldovan Water Agency [2-
4]; 2) Annual Reports of the Environmental Agencies and Inspectorates [39]; 2) Annual Reports
of the "Apele Moldovei" Agency [2-4]; 3) Reports of the National Bureau of Statistics [18, 19];
4) Reports of the State Hydrometeorological Service [57].

In Chapter 2 ""Assessment of water resources of the Republic of Moldova™ are analysed
the main aspects of the water resources of the Republic of Moldova, at the level of territorial
administrative units (TAU) and river basins.

Surface water resources. The hydrographic network of the Republic of Moldova consists
of 4 drainage basins: the Dniester river, which constitutes 57% of the surface; the Prut river, with
about 24% of the surface, the Danube and Black Sea tributaries, which constitute 19%. An
analysis of the water runoff balance on the territory of the Republic of Moldova in recent years
(1977-2020) shows a decreasing trend in the volume of runoff. The years 2011-2020 are classified
as dry years. Since 2011, the volume of runoff on the territory of the Republic of Moldova has
not been within the multi-year norm. All these years had runoff volume less than 2-3 km?3, and in
2016 the hydrological drought reached a record, the runoff volume was equal to 6.86 km?® water,
which is almost half of the multi-year norm of 12.31 km?® [57].

The main rivers of the Northern Development Region (DR) are the Prut and the Dniester,
which are the eastern and western borders of the region. Within the boundaries of the region, the
length of the Dniester River is 194 km, basin area - 6087 km?, and of the Prut river - 232 km,
basin area - 3964 km? [21]. Through the Northern DR flow 36 rivers. The Central DR has 57
watercourses stretching over a length of 1955 km. The most significant surface water resources
are available in the districts bordering the Dniester and Prut rivers. The river network of the
Southern DR includes the Prut river basin, sectors of the lalpug and Dniester rivers and small river
basins: Salcia, Cahul, Botna and Cogalnic. In the Autonomous Territorial Unit (ATU) of Gagauzia

surface resources are limited.



Lakes. At present, there are 4,275 natural lakes and reservoirs in the Republic of Moldova
with an area of about 43.1 thousand ha, located and built on their courses and riverbeds [39].
About 57% or 2437 of the lakes are located in the Northern DR. More than %2 (52%) are allocated
for fish farming, 1660 lakes or 39% are allocated for general use. Only 6% are allocated for
irrigation and only 139 lakes for recreation.

Groundwater resources. Moldova's renewable groundwater reserves are estimated at
3.478 million m®/day. The total number of approved natural mineral water deposits on the territory
of the Republic of Moldova as of 01.01.2020 according to the data of the State Balance of
Reserves is 68 deposits [1].

The Northern Region has groundwater resources from 4 aquifer horizons, but the region's
water supply is from the Badenian Sarmatian aquifer complex and the Alluvial-Deluvial aquifer
horizon. Exploitable groundwater reserves in the Northern DR represent only 17% of the total
exploited groundwater reserves in the country. Most reserves are in Balti municipality (89.3
thousand m®/day) and in Rascani (33.6 thousand m®/day) and Filesti (28.1 thousand m®/day)
districts. The localities in the Central Region are supplied with water mostly from the Badenian-
Sarmatian aquifer complex and the Aluvial-Deluvial aquifer horizon. The Central Region has
about 68% of the total groundwater reserves exploited in the country. The largest groundwater
reserves are located in the districts of the Dniester HD (Anenii Noi - 346.7 thousand m®day,
Criuleni - 219.5 thousand m®/day and Dubasari - 200.2 thousand m®/day). In the Southern Region,
groundwater is supplied from the Aluvial-Deluvial aquifer horizon and the Badenian-Sarmatian
aquifer complex. The share of groundwater reserves is only 14.5%. The most important
underground water reserves are in Ciuseni (57.9 thousand m®/day) and Stefan Vodi (51.6
thousand m®/day). On the territory of the Transnistrian DR there are 76 underground water

reservoirs from 4 aquifers [40, 43].

In Chapter 3. ,,The regional particularities of water resources abstraction” — includes a
comprehensive analysis of water abstraction sources, assessing pumping stations, wells and their
operation, wells and springs, and their importance in water supply. The particularities of water
abstraction from surface and groundwater sources at regional, district and catchment levels were
also analysed and highlighted.

Water pumping stations are a set of constructions, installations and machinery, which are
used to bring water up to the required level of use. According to National Bureau of Statistics data
[18], there are 1750 water pumping stations in the Republic of Moldova, including 1125 stations

(64%) in rural areas and 615 stations (36%) in urban areas.
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Borehole. According to EPI data [39], there are 4970 boreholes in the country, of which
only 53% are exploited. About 40-50% of the remaining boreholes are abandoned and remain
without legal ownership. Most of the unexploited boreholes are located in the Northern RD, where
they constitute 62% of the total number of boreholes.

Wells and springs. In the RM, in 2018, 176.4 thousand wells were monitored by the EPI
[39]. In the Northern DR are located 107.3 thousand wells, most wells are concentrated in the
Edinet (15 898), Briceni (14 587) and Drochia (12 879) districts. 50.3 thousand wells or 28% of
the total number of wells in the Republic are located in the Central Region. Most wells are located
in Straseni (6911), Ungheni (6112) and Orhei (5485). 18.7 thousand wells are located in the
Southern Region of the country, most of them in Leova (3975), Causeni (6112) and Gagauzia ATU
(3176). In RM, 2966 springs were monitored in 2018 [39], 41.5% and 39% respectively were
located in the central and northern region, and in the southern region only 234 springs due to
limited groundwater reserves in this region.

Volume of water abstracted in regional profile. According to MWA data [2], during the
period analysed (2003-2021), the total volume of water abstracted averaged 849 million m?3,
including 719 million m® (85%) - from surface sources and 130 million m® (15%) - from
underground sources. More than 80% (670 million m?) of the total volume of water abstracted in
the Republic comes from enterprises in the Transnistrian Development Region, including the
municipality of Bender (Tighina).

Table 3.1. Volume (million m®) and share (%) of water abstraction by source and region

Average of 2003-2021 years 2020
TAU total surface | underground total surface underground
V* % V* | % V* % V* % V* | % V* %
Northen DR 34,2 4,01 | 212 |14,6| 433 19,6 57 |1359| 42 | 22| 181 | 50 17,8 50
Soroca 9,9 1,2162|84]| 87 1,3 13 |14,7] 1,7 | 92| 136 | 93 1,1 7,5
Central DR 26,7 | 31|17 |85 32 18,1 68 |343| 41 |21 | 143 | 42 20,1 59
Chisindu 80,0 |94 |50 |752] 94 4,0 6,0 |[704]| 83 | 44| 66,7 | 95 3,5 5,0
Central Region 107 | 13 | 67 |84,3| 78 23,0 22 105| 12 | 65| 81,1 | 78 23,6 22
Souther DR 154 18|96 |65| 42 8,8 58 |155| 18 | 10| 6,2 | 40 9,3 60
Gagauzia 37 (0423|0410 3,3 90 40| 05 | 25/ O 0 4,0 100
Souther Region 190 [22]12 |69 36 12,2 64 |195| 23 12| 6,2 | 32 13,3 68
Dniester RS 160 | 19 |100|105| 66 54,7 34 160 | 19 | 100| 105 | 66 54,7 34
Transnistrian DR 689 | 81 | 100|615 | 89 75,2 11 686 | 81 | 100| 611 | 89 75,1 11
Dnestrovsc 555 | 65 | 81 553 99,7 1,8 0,3 |[555| 66 |81 | 553 | 99,7] 19 0,3
Tiraspol 26,7 131]139(13|50 25,4 95 |26,7| 32 | 39| 13 |50 25,4 95
Bender 241 1281351(045|1,9 23,7 98 |241| 29 | 35| 044 | 20 23,6 98
IRabnita 148 |17(21]79] 53 6,9 47 |111| 13 | 16| 41 | 37 6,9 63
Total RM 849 | 100 719| 85 130 15 846 | 100 716 | 85 130 15

*V = volume. Data source: Prepared by the author based on data from MWA Annual Reports [2]

* Share (%) of total volume of water abstracted in the RM, including Transnistrian DR
2 Share of regions and municipalities in the total volume of water abstracted on the left and right sides of the Dniester River
* Share of surface sources in the total volume of water abstracted in the respective regions and municipalities.
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The maximum volume of water in the Transnistrian DR is abstracted at the TEPP (Thermo-
Electric Power Plant) in Dnestrovsc (555 million m® or 81%), as well as in the cities of Tiraspol
(26.7 million m®), Bender (24.1 million m®) and Rabnita (15.2 million m®) (figure 3.1).
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Fig. 3.1 Volume of water abstracted and share of abstraction sources in administrative-territorial units of the
Republic of Moldova (average of years 2003-2021)
Data source: Prepared by the author based on data from MWA Annual Reports [2]

On the right side of the Dniester river (RSDR), an average of 160 million m3or only 19% of
the total volume of water abstracted in the Republic, including in the municipality of Chisinau -
80.0 million m® (50%), in the Northern RD - 34.2 million m® (21%), in the Central RD - 26.7
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million m® (17%), Southern Region - 19.1 million m* (12%), of which in the Southern RD districts
- 15.4 million m® (10%) and in ATU Gagauzia - 3.7 million m? (2.3%). From surface sources was
captured 105 million m® or =~ 2/3 of the total.

At the same time, more than 70% (75.1 million m®) of the water from surface sources in the
RSDR was captured at the Vadul lui Voda station in Chisinau municipality, 14.6 (14%) in the
Northern DR, 8.5 million m3 in the Central DR (8%) and 6.9 million m® (6%) in the Southern
Region. From underground sources, in average, of 54.7 million m3 or more than 1/3 (34%) of the
total volume of water abstracted in the RSDR was abstracted. Underground sources predominate
in the Central DR with more than 2/3 (68%) of the total volume of water abstracted and in the
Southern Region with 66%, including in the Southern DR with 58% and in ATU Gagauzia with
90% of the total volume of water abstracted.

In the period 2003-2021, the total volume of water abstracted shows an oscillating evolution,
marked both by the economic evolution and meteo-climatic peculiarities, and by the evolution of
data from the Transnistrian DR. The negative trend is due to the reduction in the volume of water
abstracted in the Southern DR (1.5 times) and in Chisinau. At the same time, the volume of water
abstracted in the Central DR increased by 30%, due to the faster expansion of rural public
aqueducts [18] and the restoration of irrigation systems in the riverine districts of the river. In
2020, 846 million m® of water were abstracted, including 686 million m? in the Transnistrian DR.
On the RSDR were abstracted 160 million m3, of which 70.4 million m® (44%) in the Chisinau
municipality, 35.9 million m3 (22%) in the Northern DR, 34.1 million m® (21%) in the Central DR,
15.5 million m® (10%) in the Southern DR and 4.0 million m® in ATU Gigauzia (2.5%).

Volume of water abstracted by districts and catchments. The total volume of water
abstracted in the Dniester HD is, on average, 816 million m® or 96% of the total volume of water
abstracted in the Republic. On the right side of the Dniester HD, an average of 126 million m3 or only
15% of the total volume of water abstracted in the Dniester HD and 79% in the RSDR was abstracted.
In Raut HB, an average of 17.0 million m* (1.9% of the total volume of water abstracted in RM and
11% in RSDR) was abstracted, in Bac HB - 7.7 million m® (0.8 and 4.4%), and in Botna HB - 2.3
million m® or 1.7% of the water abstracted in RSDR. Within the Danube-Prut-Black Sea Hydrographic
District (DPBS HD), an average of 33.8 million m® of water was abstracted, of which 23.1 million m®
(68%) from Prut HB and 10.7 million m® (32%) from the Danube-Black Sea Hydrographic Space
(DBS HS). Compared to Dniester HD, DPBS HD accounts for only 4.0% of the total volume of water
abstracted in RM and 21% - in RSDR. In 2020, the total volume of water abstracted in Dniester HD
was 812 million m3. In DPBS HD, the total volume of abstracted waters was 34.2 million m?, including
22.3 million m® (65%) from HB Prut and 11.9 million m® (35%) - in DBS HS.
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In Chapter 4. ,,Regional and branch peculiarities of water resources use” were analysed
the spatial and branch aspects of water resources consumption, identifying the sectors, branches
and economic activities with massive water consumption. Trends in the volume of water used at
regional, district, district and catchment levels were analysed. The status and dynamics of public
water supply systems were analysed.

Volume of water used in total and by use categories. During the period under review, the
total volume of water used in the Republic of Moldova averaged 785 million m3, of which 670
million m® (85%) in the Transnistrian DR.

Table 4.1. Volume (million m®) and share (%) of water use by regions and use categories (average of
years 2003-2021)

total household | technological agI’ICU.|tl:I re_
UAT total regular irrigation| others

V| % | % | V* | % V* % V* % V* % V*| %
Northen DR 243 31 |21 6,6 27 3,4 14 14,2 | 59 40 16 (10,2 42
Balti 51| 06 |44| 34 | 67 1,6 31 0,17 | 3,3 0 0 016|3,1
Central DR 246| 31 |21 | 4,7 19 1,3 5,1 18,4 | 75 55 22 (129] 52
Chisinau 50,4| 6,4 |44 | 414 | 82 8,4 17 056 | 1,1 0,2 0,5 |0,33|0,7
Central Region 75,0 96 | 65| 46,2 | 62 9,6 13 189 | 25 57 7,6 |132]18
Souther DR 136 1,7 |12| 28 |21 | 0,65 4,8 99 | 73 3,3 25 | 6,6 |48
Gigiuzia 26|03 |23 09 |3 | 0,12 4,8 14 | 53 0,2 91 |11]|44
Souther Region 16,1 2,1 |14 | 3,7 23 | 0,77 5,5 11,3 | 70 3,6 22 7,7 | 48
Dniester RS 115| 15 |100| 56,5 | 49 | 138 12 444 | 38 13,3 11 [31,2| 27
Transnistrian DR | 670 | 85 |100| 60,0 | 9,0 | 568 85 396 | 59 | 328 49 16,8 |10
Dnestrovsc 555| 71 [83| 2,7 |05 | 553 99,7 0 0 0 0 0 0
Tiraspol 221| 28 |3,3| 186 | 84 3,5 16 0 0 0 0 0|0
Bender 216| 28 |3,2| 199 | 92 1,7 78 1004 0O 0,03 0 0|0
RAabnita 135 1,7 |2,0| 10,8 | 80 3,0 22 0 0 0 0 0|0
Total RM 785 | 100 116 | 15 | 582 74 84,0 | 11 46,1 59 |37,9|4,8

*V = volume. Data source: Prepared by the author based on data from MWA Annual Reports [2]

116 million m® or only 15% of the total volume was used in the RSDR, including 50.4
million m? (44%) in the Chisinau, 24.6 million m3 (12%) in the Central DR, 24.3 million m® (12%)
in the Northern DR and 1.5 million m® (12%) in the Northern DR 24,3 million m*® (21%), Southern
Region - 16.2 million m? (14%) (table 4.1).

If we take into account the Transnistrian DR, then ~% (582 million m®) of the total volume
of water used in the Republic of Molfova is used for technological purposes, 15% or 116 million
m3for domestic purposes, and only 11% or 84 million m® is used in agriculture, of which 46.1
million m* (6%) for regular irrigation.

Outside the Transnistrian DR, on average, 44.4 million m® of water or 38% of the total
volume was used for agricultural purposes, including 13.3 million m® (11%) for irrigation and 13.8
million m3 (12%) for industrial purposes. At the same time, in most of the districts of the right side
of the Dniester river more than % of the total volume was used for agricultural purposes (Figure
4.1).
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Fig. 4.1 Share of water use categories in administrative-territorial units of the Republic of Moldova
(average of years 2003-2021)
Source: Figures 4.1, 4.2 were compiled by the author based on data from the MWA Reports [2].
Dynamics of the volume of water used. In the years 2003-2021, similar to the abstracted
water, the total volume of water used shows an oscillating evolution, caused by the annual trend
of atmospheric precipitation and economic development, as well as by data from the Transnistrian

DR. In the years 2003-2006, a reduction is observed in the RSDR, which is manifested in the
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Southern DR, Central DR and Northern DR in the volume of water used for agricultural and
technological purposes, due to the decommissioning of state irrigation systems [6], bankruptcy
and reduction of industrial production, etc. In the years 2015-2021, the volume of water used
shows a weak but positive oscillating trend, except for the Central DR, which records a significant
increase (by 35%) in the volume of water used, caused by increased demand and massive
consumption of water in irrigation in 2020.

In 2020, the total volume of water used in the RM was 787 million m3. In the Transnistrian
DR, 668 million m® were used, which is 85% of the total per Republic (Table 4.2). 119 million m*
were used in the right side of the Dniester, of which 46.7 million m3 (39%) - in the Chisinau, 32.7
million m? (28%) - in the Central DR, 23.9 million m® (20%) - in the Northern DR, 13.2 million
m3 (11%) - in the Southern DR and 2.7 million m® (2%) - in ATU Gagauzia..

Volume of water used by hydrographyc districts and basins. According to MWA data,
the total volume of water used in the Dniester HD averaged 759 million m3 or 97% of the total
volume of water used in the country. In Raut HB, 14.7 million m3were used, which is ~13% of the
total volume of water used in the right side of the Dniester HD, including from the Raut riverbed
- 5.0 million m® (4.3%). In Bac HB (without Chisiniu) 6.4 million m® (5.6%) of water were used,
and in Botna HB - 2.2 million m®or 1.9% of the water used in the Dniester HD.

Table 4.1. Volume (million m®) and share (%0) of water use by regions and use categories by
hydrographyc districts and basins (average of years 2003-2021)

agriculture
Hydrographyc total household | technological regular others
basins total irrigation

V¥ | % | % | V¥ | % V* % V* | % V* | % V* | %
Dniester HD 759 | 97 |774] 110 | 15 580 76 66,2 |87 |410 54| 251 | 33
Dniester riverbed 163 | 21 100 61 21,7 13 409 | 25 351 22| 57 | 35
Raut 147119 |13 ] 30 20 1,8 12 100 | 68| 19 | 13| 81 55
Raut riverbed 50 | 06 |43 19 38 1,2 24 20 |40 05 |10 15 30
Béc 6,4 | 08 |56 25 38 1,7 19 28 |44 1 02 |37] 26 41
Botna 22 103]19] 03 14 0,1 5 1,7 [ 80 | 04 |16 ]| 14 63
Prut 1731 22 |15] 38 22 1,7 10 11,7 | 67 | 36 | 21| 81 47
Prut riverbed 6,8 | 09 |59] 30 44 1,1 16 27 |39 12 | 18] 15 22
lalpug 42 105 [36] 10 24 0,1 3,6 2,8 67 | 04 (92| 24 58
Cahul 08 /0107|013 | 17 0,03 4,2 05 | 57102 |26 03 36
Cogélnic 26 |03 (23] 09 34 0,07 2,7 1,7 63 | 03 |12 ]| 13 51
Kitai 0,3 /004/03|0,06 | 19 0,02 5,1 024 [ 75101 |21 02 59
Sarata 05 [006|04]|013| 25 0,01 2,4 0,4 72101 |12 ] 0,3 60
Hadjider 0,5 [0,07|05] 0,03 0 0,04 0,0 0,5 97 | 0,3 | 63 ] 0,2 34
DBS HS 89 | 11 |77 272 25 0,3 3,1 6,0 67 | 1,3 | 15| 47 52
DBBS HD 26,3] 33 23] 61 23 2,0 7,6 177 | 67 | 49 |19 [ 128 | 49

*V = volume. Data source: Prepared by the author based on data from MWA Annual Reports [2]

The total volume of water used in DH DPMN on average was only 26.3 million m3 or only
2.2% of the total volume of water used in the RM and 23% - in RSDR. DPBS HD has a major

4 Share on the right side of the Dniester
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contribution to the water supply in the west and south of RM. In Prut HB, an average of 17.3
million m® of water was used, which represents only 15% of the total volume of water used in the
right side of the Dniester river and 2/3 (66%) of the DPBS HD. The total volume of water used in
DSB HS was on average 8.9 million m® or only 7.7% of the total volume of water used in RSDR
and 34% of DPBS HD, including 4.2 million m® (16%) in lalpug HB, 2.6 million m* (10%) in
Cogalnic HB, 791 thousand m? in Cahul HB, 547 thousand m? in Hadjider HB, 498 thousand m?
in Sarata HB and 309 thousand m? in Kitai HB.

Public water supply systems. In the years 2007-2021, the number of public water supply
systems in the RM increased by about 2.4 times or from 564 units to 1365 units, of which more
than 90% of systems are operational. In rural areas they increased by 2.7 times (from 475 to 1301)
and in urban areas they decreased by 1.3 times. The largest increase is in the Central DR (3.1
times) and Northern DR (2.7 times), as well as in 2014-2016, as a result of the successful start of
the implementation of the Water Supply and Sanitation Strategy [47]. In 2021, were registered
1365 systems: 633 (46%) - in Central DR, 335 (25%) - in Southern DR and Northern DR, 41
(3.0%) - in ATU Gagauzia and 21 (1.5%) - in Chisinau.

The total length of public aqueducts increased in 2007-2021 by 2.3 times, including 8.7
thousand km in rural areas and 657 km in urban areas. In the Central DR, the length of aqueducts
increased by 3.7 times (by 4.2 thousand km), in the Northern DR - by 2.6 times (by 2.5 thousand
km), in the Southern DR - by 2.4 times (by 2.1 thousand km), in ATU Gagauzia - by 1.6 times (by
363 km) and in mun. Chisinau - by 15% (264 km). Currently about 2.2 million people or 2/3 (67%)
of the total population in the Republic of Moldova (excluding the Transnistrian DR) have access
to public water supply systems (1.3 million people or 93% - from urban areas and 950 thousand
people or =50% - from rural areas). Despite the rapid expansion of water supply networks, per
capita water consumption is relatively low at 115 I/day, including 153 I/day in urban areas and

only 65 I/day in rural areas, or more than 2 times less than the population water consumption norm.

In Chapter 5. ,,Water resources management” was analysed the information system of
water resources use and management, and the main aspects of the water resources information
system and monitoring were highlighted. In addition, the current water resources management
mechanism and its main tools are assessed.

Information support for water resources management. The Water Resources
Information System (WRIS) is a system that provides a modern framework for data exchange
between state institutions and public access to this information. The institutions that are part of the

WRIS are: the Ministry of Environment and the Ministry of Health, including their subordinate
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institutions [54]. Currently, the WRIS is in the process of being completed, and the institutions
that are part of this system have not yet fully engaged in supporting it, largely due to the
reorganisation processes that are currently taking place.

Legal and institutional framework of water resources management in the Republic of
Moldova. The normative-legislative framework for the use and management of water resources is
stipulated in: Water Law No. 272 of 23.12.2011 [45]; Law no. 272- XIV of 10.02.1999 on drinking
water; Law no. 1102 of 06.02.1997 on natural resources; Law on zones and strips of protection of
rivers and water basins; Law no. 303 of 13.12.2013 on public water supply and sanitation;
Government Decision no. 199 of 20.03.2014 on the approval of the Water Supply and Sanitation
Strategy (2014 - 2028), et all. The institutional framework for water resources management
consists of: Parliament of the Republic of Moldova (legislative authority for adopting legislative
acts); Government of the Republic of Moldova (implementation of state policy); Ministry of
Environment (implementation of state policy in the field of water resources management);
Environmental Agency (implementation of state policy in the fields of water pollution prevention,
protection and regulation of water resources use); Inspectorate for Environmental Protection
(control over the compliance of water resources use and their protection areas); Water Agency of
Moldova (water and land management of the water fund); Agency for Geology and Mineral
Resources (design of boreholes and groundwater intakes).

Water resources monitoring

Surface water monitoring. Spatial dispersion of surface water hydrological monitoring
points is uneven, with 20 located in DPBS HD and 32 in Dniester HD. There are 17 hydrological
observation points located in the Northern DR, 10 of which are located in Prut HB. Within the
boundaries of the Northern DR, rivers are subject to monitoring: Prut, Vilia, Racovat, Caldarusa,
Dniester, Raut, Cainari, Ciuhur, Draghiste and Cubolta. In the Central Region there are 8
hydrological monitoring observation points, one of which is at the lake. The flow and level of the
Prut, Raut, Bac, Cogalnic, Ichel, Ciorna, Delia and Ciulucul Mic rivers are monitored in the region.
In the Southern Region, are located 12 hydrological stations monitoring the flows and levels of the
Dniester, Prut, Botna, Cogalnic, lalpug, Lunga and Salcia rivers. In the Transnistrian DR 13
stations are located.

Groundwater monitoring. The groundwater monitoring network in the RM consists of 177
points. Most monitoring points (94) are located in the Badenian-Sarmatian aquifer complex, due
to the fact that it is spread almost all over the territory and is the main source of groundwater

supply to the Republic of Moldova. The Holocene alluvial-deluvial aquifer is monitored by 36
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monitoring wells. The Silurian-Cretaceous aquifer complex is monitored by 20 wells, 15 of which
are located in Northern DR and 5 in Central DR, including one in Chisinau. The Pontian aquifer
horizon is monitored by 6 wells, 4 of which are in ATU Gagauzia. Due to the small size of the
Vendian-Rifeic aquifer horizon, there is only one monitoring point in the Vendian-Rifeic aquifer
in the locality of Calarasovca, Ocnitsa r. Although the waters of the Pliocene-Pleistocene aquifer
complex are used by the population, there are no monitoring wells in the complex. That is why it
is important to place monitoring wells in this aquifer, especially since the water of this aquifer is
quite chemically loaded but is used by the population anyway.

Economic mechanism of water resources management in RM

Subsidies to finance the rational use and protection of water resources. Most of the projects
and amounts allocated from the National Ecological Fund (NEF) have benefited the regions of
Sangerei, Falesti and Rascani in the Northern DR, Orhei, Hincesti, Ungheni and laloveni in the
Central DR, Causeni, Cantemir and Leova in the Southern DR. In 2007-2009, the number of
projects approved by the NEF decreased 1.8 times. In the years 2008-2014, there was a 3.6-fold
increase in the number of projects and a 12.6-fold increase in the amount of water-related grants.
In the years 2020-2021, the number and amount of approved projects have come close to those of
2016, but the situation has not significantly improved due to the COVID-19 pandemic and the
severe drought in 2020.

Taxes for the use of water resources. The amount of the water consumption charge depends
on weather conditions, water consumption and the amount of the mineral water extraction charge.
In this context, in 2008, following the doubling of the mineral water abstraction tax rate and the
extension of the scope of application, there was a considerable increase in revenue. The highest
revenue is recorded in the districts with the highest water consumption, such as Rascani, Criuleni,
Anenii Noi and Cahul, Floresti, Soroca, Edinet, Orhei, Ungheni, ATU Gagauzia. The average
amount of payments for wastewater discharge was 5.7 million lei. In the Northern RD, the average
amount of these payments is 1.8 million lei (31%), in the Central RD - 1.1 million lei (19%), in
mun. Chisinau - 1.8 million lei (32%), in the Southern RD - 746 thousand lei (13%) and in ATU
Gagauzia - 246 thousand lei. In 2020, the amount of the respective payments was 7.3 million lei,
including in the Northern DR - 21%, in the Central DR - 15%, in Chisinau 42%, in the South DR
- 12% and in ATU Gagauzia 10%. In 2021, the amount of payments for discharges of wastewater
pollutants was 10.3 million lei or 3.0 million lei more than in 2020 with severe pandemic
restrictions and drought.

Fines for violating water use and protection legislation. The maximum number of fines was

recorded in 2004 and 2008, and the minimum in 2003 and 2006, due not so much to the frequency
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of checks as to the administrative changes of the districts (2003) and territorial environmental
authorities (2006). The minimum in 2009 (658 fines) can be explained by the slower application
of the provisions of the new Contravention Code. The amount of fines increased by =18 times. In
2020, a total of 1070 fines were imposed for violation of water use and protection legislation,
amounting to = 2.4 million lei. The amount of fines collected in 2020 for water contraventions was
919 thousand lei or 39% of the amount of fines imposed [19].

Prejudices cause to water resources. During the period under review, the most frequent and
maximum amounts of water damage were applied in Chisinau. In 2019 alone, actions for recovery
of water damage amounting to 41.0 million lei were applied in Chisinau, but were not paid. Also,
at a great distance, the Donduseni Falesti, Anenii Noi, Straseni, Orhei, Ungheni, Cimislia and
Taraclia districts stand out. In 2020, the amount of actions calculated for water damage amounted
to 4.3 million lei, including 4.0 million lei in the district of Straseni , which also have not been
paid, 40 thousand lei in Cimislia, of which only 16.5 thousand lei have been collected, 36.3
thousand lei in the district of Dubasari, 21.9 thousand lei in the district of Cantemir, paid in full in
both districts.

General conclusions

1. The review of research in the field of water resources management revealed a low
number of studies on the complex assessment of water resources from an economic-geographical
point of view. There is a scarcity of research on small and medium-sized rivers, with transboundary
rivers being studied more due to the greater financial assistance for this from the EU and
partnerships with neighbouring countries in the management of these rivers.

2. The main surface water resources, as well as groundwater resources, are located in the
Dniester HD, where the density of hydrographic networks is higher than in the DPBS HD. The
most significant surface water resources are available in the districts along the Dniester and Prut
rivers, and the most significant groundwater resources are available in the districts along the
Dniester river in the Central DR. The groundwater of the Badenian-Sarmatian aquifer complex is
more frequently used, due to its distribution throughout the Republic and better water quality, as
well as the more available waters of the Alluvial-Deluvial aquifer horizon.

3. Due to reduced access to public water supplies, non-centralised sources (lakes, wells and
springs) have an important role in water supply, especially in rural areas. Despite the fact that the
water in most wells and springs does not meet quality requirements, it is widely used for drinking
purposes, which directly affects the health and quality of life of the population.

4. Separate analysis of the volumes of water abstracted and used on the right and left side

of the Dniester, Chisinau and Balti municipalities, is very important when assessing and
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forecasting the total and sectoral demand for water, under the various scenarios of operation of the
Dniester Hydro Power Complex and accelerating climate change.

5. The volumes of water abstracted and used shall be determined by the available water
resources and the demand for water, as well as the capacities for abstraction, transport and use of
water. More than 80% (670 million m®) of the total volume of water abstracted in the Republic
comes from sources in the Transnistrian DR. In the right side of the Dniester about %2 (80 million
m?) of the water is abstracted in the Chisiniu, 21% - in the Northern DR, 17% - in the Central DR
and 12% - in the Southern Region. About 85% of the abstracted water comes from surface sources,
of which 553 million m*® (65%) are abstracted from the Dniester riverbed and used at the
Dnestrovsc HPC, and only 20% (144 million m®) - from the Dniester riverbed. At the same time,
the majority of settlements on both banks of the Dniester are supplied from underground sources.

6. If we also take into consideration official data from the Transnistrian DR, then =% (582
million m®) of the total volume of water used in the Republic of Moldova is attributed to
technological purposes. About 15% or 117 million m? is used for domestic purposes, and only
11% or ~84 million m? is used for agriculture, of which 46 million m® (6%) for irrigation. In the
right side of dniester river, domestic uses prevail in the Chisinau (82%) and Balti (66%), and in
the districts - agricultural uses.

7. In the years 2003-2021, the total volume of water abstracted and used shows an
oscillating evolution, on the basis of a general negative trend, which is more pronounced for water
abstracted from surface sources and used for domestic purposes in the municipality of Chisinau
and for agricultural purposes - in the Southern Region. In the years 2007 and 2020, as a result of
severe droughts, there is a maximum consumption of water. In the years 2015-2020, there is a
positive dynamic, which is due to the significant expansion of rural public aqueducts, partial
restoration of irrigation systems, and an increase in metered water consumption.

8. As a result of the rapid expansion of the public water supply network, currently about
2.2 million people or =70% of the present population (excluding the Transnistrian DR) has access
to centralized water supply systems, including 94% - urban and 53% - rural. At the same time,
there is still limited access to public aqueducts in rural localities in the Northern and Central DR.

9. The Republic of Moldova has an adequate legal framework for the efficient management
of water resources, and the competences of public authorities in this field and the requirements for
users are well defined and oriented towards sustainable water resources development. Despite
these achievements, due to the permanent reorganisation of the institutions in the field, the
definitive role of each institution in managing and ensuring the sustainability of water resources is

not clear.
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10. Following the analysis of the surface water monitoring network, it was found that most
of the hydrological stations are located in the Dniester DHD, thus resulting in a situation where
small and medium-sized rivers, especially in the Danube-Prut Black Sea HD are insufficiently
monitored. The evaluation of the groundwater monitoring network revealed a low number or lack
of monitoring wells in some aquifer horizons, as well as in the Balti municipality with important
groundwater deposits, but without monitoring points.

11. Economic instruments for managing water resources and their anthropic impact on
them do not provide the necessary motivation for users and polluters to reduce water consumption
and pollution of aquatic objectives. Despite the presence of an adequate damage assessment
methodology, due to the acute shortage of approved technical equipment and accredited personnel,

most water damage is not assessed and compensated and only fines are imposed on offenders.

General recommendations

1. Elaboration of updated studies on water use and Management Plans of small and
medium-sized river basins, their integration into the Management Plans and Programs of Measures
of the Dniester HD and DPBS HD.

2. Due to the high share of unused boreholes, it is necessary to create a Regulation on the
location of new boreholes, based on natural, social and techno-economic criteria, and to properly
preserve the unused ones. In addition, in order to avoid negative impacts on the health of the
population, permanent sanitary and ecological monitoring of wells, springs and lakes is necessary.

3. Considering the availability and quality of surface and groundwater resources, it is
recommended to expand the capacities for abstraction, treatment and distribution of water from
the Dniester and Prut rivers and attributed for domestic and agricultural uses, including for
irrigation of fields near the house. Therefore, it is imperative to declare the main aqueducts as
national security objectives and to apply rigorous control over their condition and operation.

4. An important aspect in the correct and efficient management of water resources is the
extension of public water supply systems, especially in rural areas of the Northern and Central RD,
in order to ensure planned access of the population to quality water, but also for the metered
recording of the consumption of water resources.

5. Creation and adequate management of the Water Resources Integrated Information
System (WRIIS) to eliminate discrepancies between different sources and databases. For this
purpose, it is imperative that the public authorities responsible for water resources management in

Chisinau and Tiraspol create a common platform for the completion of the WRIIS, coordination
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and implementation of measures in the field of sustainable water resources development and
management.

6. Extend the national networks for hydrological and quality monitoring of surface waters
to include medium and medium-sized rivers such as Botna and Cainari. It is also necessary to
locate groundwater monitoring points in the Pliocene-Pleistocene aquifer complex and in areas
with rich groundwater reserves where monitoring wells are lacking (Balti municipality).

7. Increase funding to the rural water supply sector in the Northern and Central DR for
more uniform coverage of the country with water supply networks and to ensure access to quality
water services for the population. In addition, in order to ensure sustainable use of water resources,
the planning process for the extension/construction of water supply networks should also include
parallel planning of sewerage systems to avoid uncontrolled wastewater discharge.

8. It is necessary to adjust the rates of charges for water use and pollution, as well as water
damage to the inflation rate, to the costs of maintenance and restoration of water sources, the
degree of water supply to the territory, the ecological and sanitary-hygienic condition of water
objects, the public expenses of assessment, monitoring and administration of water resources. It is
imperative to increase the approved technical capacities and certified personnel for the assessment
of damage caused to water resources, the appropriate filing of recovery actions and the avoidance
of disputes on compensation for such damage.
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Adnotare
BURDUJA Daniela, ,,Aspecte economico-geografice ale valorificarii si gestionérii resurselor de api
ale Republicii Moldova”, tezi de doctor in Stiinte ale Pamantului, Chisinau, 2023

Structura tezei: Teza este constituitd din introducere, 5 capitole, concluzii generale si recomandari,
bibliografie din 233 de titluri, 41 anexe, 161 pagini de text de baza, 52 de figuri, 18 tabele. Rezultatele
obtinute in urma cercetarilor la tema tezei au fost publicate in 33 de lucrari stiintifice.

Cuvinte-cheie: resurse de apa, captare, utilizare, gestionare, regiuni, bazine hidrografice.

Scopul lucrarii: Aprecierea economico-geografica complexa a valorificarii si gestionarii resurselor
de apa ale Republicii Moldova.

Obiective: 1. Crearea suportului informational si metodologic pentru aprecierea economico-
geografica a valorificarii si gestionarii resurselor de apa; 2. Evaluarea resurselor de apa de suprafata si
subterane in profil national, regional si bazinal; 3. Analiza spatiala (pe unitati administrativ-teritoriale si
hidrografice) si ramurald a captarii si utilizarii resurselor de apa; 4. Aprecierea mecanismului actual de
gestionare a resurselor de apa si principalelor componente ale acestuia; 5. Elaborarea recomandarilor pentru
utilizarea durabila si gestionarea mai eficienta a resurselor de apa.

Noutatea si originalitatea stiintifica. A fost realizat un studiu amplu si interdisciplinar privind
utilizarea si gestionarea resurselor de apa ale Republica Moldova, care cuprinde o analiza spatiala complexa
(regionald si bazinald) a captarii si utilizarii apelor, precum si a instrumentelor principale ale mecanismului
de gestionare a resurselor de apa.

Rezultatul obtinut constad 1n aprecierea economico-geograficd complexa a utilizarii si gestionarii
resurselor de apa ale Republicii Moldova in conditiile actuale ale tranzitiei socio-economice indelungate si
intensificarii schimbarilor climatice. Au fost evaluate tendintele principale ale utilizarii apelor dupa sursele
de provenientd si categoriile de folosintd. Au fost identificate carentele principale ale sistemului
informational, ale exploatarii sistemelor de captare si utilizare a apelor si ale aplicarii mecanismului de
gestionare in domeniu, propuse recomandari de prevenire si atenuare a acestor lacune.

Semnificatia teoretici. Teza reprezintd un studiu interdiscplinar, care are la baza aprecierea
complexd a resurselor de apa si a particularitatilor actuale de utilizare si gestionare a acestora in profil
regional si bazinal. Aceasta lucrare va contribui semnificativ la actualizarea si aprofundarea studiilor
economico-geografice autohtone si a geografiei resurselor naturale in Republica Moldova.

Valoarea aplicativa. Rezultatele cercetarilor pot fi utilizate in elaborarea Planurilor de Gestionare a
districtelor si bazinelor hidrografice, Programelor Regionale Sectoriale si Planurilor Locale de Actiuni in
domeniul aprovizionarii cu apa. Rezultatele si baza de date ale acestei lucrari pot fi foarte utile in elaborarea
rapoartelor privind progresele in domeniul aprovizionarii cu apa, inclusiv a documentelor de politici privind
valorificarea durabild a resurselor de apa in contextul schimbarilor climatice si socio-economice.

Implementarea rezultatelor stiintifice. Rezultatele obtinute in urma cercetdrilor efectuate la tema
tezei au fost utilizate cu succes la realizarea Proiectelor institutionale aplicative ,,Studiul impactului
activitatilor economice a Regiunii de Dezvoltare Centru in scopul protejarii potentialului natural pentru
asigurarea dezvoltarii durabile”(2016-2019) si ,,Evaluarea stabilitatii ecosistemelor urbane si rurale in
scopul asigurarii dezvoltarii durabile” (2020-2022) realizate in cadrul Institutul de Ecologie si Geografie,
precum si in Proiectul ,,Studiul de impact social si de mediu al Complexului Hidroenergetic Nistrean
(CHN)”, finantat de Ambasada Suediei in Republica Moldova si implementat de PNUD Moldova in
parteneriat cu Ministerul Mediului (anii 2020-2021). De asemenea, rezultate stiintifice obtinute la teza de
doctorat sunt confirmate prin Acte de Implementare la ADR Nord si ADR Centru.

Aprobarea rezultatelor stiintifice. Rezultatele principale ale cercetarilor stiintifice obtinute 1n
prezentul proiect doctoral au fost aprobate la numeroase manifestatii stiintifice nationale si internationale,
printre care mentiondm: Simpozionul International ,,Present Environment and Sustanaible Development”,
UAIC, lasi (2017-2022); Seminarul Geografic International ,,D. Cantemir”, UAIC, lasi (2019, 2021);
Simpozionul International ,,Sisteme Informationale Geografice”, UAIC, lasi, 2018, UST, Chisinau (2021);
Simpozionul Stiintific al Tinerilor Cercetatori, ASEM, Chisinau, (2016, 2018, 2019); Conferinta
"Competitivitatea §i Inovarea In Economia Cunoasterii", ASEM, Chisindu, 2018; Conferinta "Mediul si
Dezvoltarea Durabila", UST, Chisinau, 2020; Conferinta Stiintifica ,,Stiinta in Nordul Republicii Moldova:
realizari, probleme, perspective”, Filiala Nord a ASM, Balti, (2019-2022). De asemenea, rezultate tezei
sunt expuse in peste 30 de publicatii stiintifice, inclusiv 5 indexate in reviste Web of Science.
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AHHOTANUA
BURDUJA Daniela, ,,JxoHoMuKO-Teorpaduyeckne acneKThbl IKCIIYaTAIIMH U YIPaBJIeHUsI
BOJAHBIMH pecypcamu Pecny0iuku MoaoBa”, tokTopckas gucceprauus B odsactu Hayk o 3emae,
Kumunay, 2023

CrpykTypa amccepranum: Jluccepranus COCTOMT M3 BBEACHUS, 5 TIJaB, OOIIMX BHIBOJOB U
pekoMeHnaIui, onommorpadum n3 233 HaumeHnoBaHui, 41 nmpuioxenus, 161 cTpaHUI] OCHOBHOTO TEKCTA,
52 pucyHkoB, 18 Tabmui. Pe3ynbraTsl, monydeHHbIE B PE3yJIbTaTe UCCIEAOBAHUI MO TEME AUCCEPTALIUH,
ormy0JIMKOBaHbI B 33 Hay4HBIX paboTax.

KiroueBble ci10Ba: BOJHbIE PECYPCHI, 300D, UCIIOIB30BAHUE, YIIPABICHUE, PETHOHBI, OacceiHbl

Heas cratbu: KommiekcHas 3K0HOMUKO-Teorpaduieckas OLEHKa HUCIIOJIb30BAHUS U YIIPABICHUS
BOJIHBIMU pecypcamu PecryOiuku Mososa..

3apaum: 1. Cosmanne WH(OOPMAITMOHHO-METOINIECKON OCHOBBI 3IKOHOMHKO-TEOTpaduIeCKOM
OLICGHKHM JKCIUTyaTallud M YIPaBJICHHS BOAHBIMU pecypcamu; 2. OLeHKa MOBEPXHOCTHBIX M IMOA3EMHBIX
BOJIHBIX PECYPCOB B HAIIMOHAJIHHOM, PETMOHAILHOM U OacceiiHoBoM paspese; 3. [IpocTpancTBeHHEBIH (110
aJIMAHUCTPATUBHO-TEPPUTOPHAILHBIMM U THAPOTrpapUIECKUM STUHHLIAM) 1 OTPACIIeBOM aHaIN3 3a00pa U
UCIIOJIb30BaHMs BOAHBIX pecypcoB; 4. OlLeHKa CyLIECTBYIOLIET0 MEXaHHM3Ma YIPABICHUS BOIHBIMHU
pecypcaMH M €ro OCHOBHBIX KOMITOHEHTOB; 5. Pa3paborka pexomenpanuii mo Oonee 3¢ ¢deKTHBHOMY
WCIIOJIb30BaHMIO U YIIPABJICHUIO BOJAHBIMHU PECYPCAMHU.

Hay4yHast HOBM3HAa M OPUIMHAJIBbHOCTB. BHIIO MpoBeneHO OOMMPHOE M MEXIUCHUIUIMHAPHOE
UCCIIeIOBAaHNE B O0JIACTH MCIOJIb30BAaHUS M yNpaBlieHHs BOIHBIMH pecypcamu PecmyOmuku Monnosa,
KOTOpOE BKIIOYAeT KOMIUICKCHBIM MPOCTPaHCTBEHHBIN (PETHOHANBHBIN U 0acceHOBBIN) aHan3 3a0opa u
WCIIOJIb30BaHMS BOJHBIX PECYPCOB, A TAKKE OCHOBHBIX 3KOHOMHUYECKUE HHCTPYMEHTOB UX YIPABJICHUS.

Ioay4yeHHslii pe3yJabTaT, CIOCOOCTBYIOIINN PEIICHUI0 HAYYHOU 337]a9l, COCTOUT B KOMIUIEKCHOM
9KOHOMHKO-TeorpapuuecKoi HCIOIb30BaHMSI U yIIpaBlIeHHUs BOJHBIME pecypcamul Peciyonuku Mosnosa,
B YCJIOBUSX JJHUTEIBHOTO COIUATBLHO-3KOHOMHYECKOTO TepexoJa U MHTEHCU(DUKAIMHA KIMMAaTHUYECKHX
M3MEeHEeHul. by onpeneneHHb! IIaBHble TEHACHMH UCIONIb30BaHHUS BOAHBIX PECYPCOB B 3aBUCUMOCTH
OT WCTOYHHMKOB BOA03a00pa M OTpPaciIeBOMY HCIIOJIB30BaHHIO, BBISBICHHUIO OCTPOBHBIC HEIOCTATKH
WHPOPMAIMOHHOTO O0ECIeYeHNs, CUCTEMBI IKCILTyaTallid CUCTEM BOJI03a00pa M BOJOIOJIB30BAHUS, a
TaKXXe MEXaHU3Ma YIPaBJICHUS B 3TONH 00JIACTH U MTPEJIOKEHBI PEKOMEHIALMH 110 UX YCTPaHEHHUIO.

Teopernueckas 3HauuMocTh. [IpencrasnenHas padbora UMeeT MEXAUCIUIIMHAPHBINA XapakTep, B
OCHOBA KOTOPOTO SIBIISIETCSI KOMITJICKCHAsI OLIEHKA BOJHBIX PECYPCOB M COBPEMEHHBIX OCOOCHHOCTEH MX
WCIIOJIb30BaHMS B M YIPABJICHUS Ha PErMOHAJIBHOM M 0acceiiHOBOM YpOBHSX. OJTa padoTa MpHHECET
CYLIECTBEHHBIM BKJIAJ B aKTyaJIM3alMy U YIITyOJIeHNH 3KOHOMUYECKO-Teorpaduieckux UcciIeI0BaHUMN 1
reorpadun npupoHBIX pecypcoB PecryOnuku Moiniosa

IpakTnyeckass 3HAYMMOCTB. Pe3ynbraThl HWCCIEOBaHUS MOTYT OBITh HCIOJB30BaHBl TPH
paspabotke IlmanoB VYmnpasnenuss ruaporpaduueckumu OacceiiHamu, PermonaneHbix OTpacieBbIx
[Iporpamm n MectHbix [lnanos JlelicTBuii B 00acTi BojlocHaOkeHus. Pe3ynbpraTe u 6a3a JaHHBIX dTON
paboOThl MOTYT OBITh OUEHb IOJIE3HBI TPU Pa3pabOTKE OTYETOB O XOJE peaau3alM IPOrpamMM II0
BOJIOCHAOXKEHMIO, BKJIIOYAs NPOrPaMMHbBIE JOKYMEHTHI 110 YCTOWYMBOMY MCIIOJIBb30BAHUIO BOIHBIX
pPecypcoB B KOHTEKCTE COBPEMEHHBIX COLMAIBHBIX-I)KOHOMUYECKUX U KIIMMATHYECKUX U3MEHEHUI.

BHenpenne Hay4YHbIX pe3yabTaToB. Pe3ynbTaTsl, MOMydYeHHBIE B IPOIECCE HCCIIEAOBaHUS,
MIPOBEJICHHOTO M0 TeME€ IMCCEepPTAaIMH, OBLIM YCHEIIHO HCIOIh30BAHBI MPH peaM3allié MPUKIATHOTO
uHcTuTynoHansHoro Ilpoekta «OuLeHKa yCTOWYMBOCTH TOPOJCKHX M CEJIBCKHX JKOCHUCTEM B LIENAX
obecriedeHust ycroitumBoro passutus» (2020-2022 rr.), m «V3yueHwe BIMSHHS XO3SHCTBEHHOUN
JeSITeIIbHOCTH IIEHTPAIBHOTO PErHOHA PAa3BUTHSI HA OXpaHy HMPUPOJIHOTO TIOTSHIUANA JUTs 00ecTieueHHs
ycroitunBoro pazsutus» (2016-2019 rr.), a Tak ke B npoekTe «/3ydeHne conuaabHON 1 9KOJIOTHIecKOn
BO3/IeiicTBHs JlHECTPOBCKOTO THpO3HEpTreTnYeckoro komriekca (JAI9K)» (2021).

YTBep:kIeHNe HAYYHBIX pe3yJibTaToB. HaydHas IeHHOCTh HCCiIeIoBaHNs ObLTa MMOATBEPIKIEHA Ha
HAIlMOHAJBHBIX U MEXIYHAPOIHBIX HayUYHBIX MEPONPUATHAX, B T4 Ha.: MexnyHapoanoil Kondepenunn
»Present Environment and Sustanaible Development”, Sccet (2017-2022); MexayHapoaHbIid
leorpaduuecknii Cemunap «JI. Kantemup», fccer (2019, 2021); Mexnaynaponsom CuMmmoznyme
«T'eorpadpuueckne HWupopmanmonnsie Cucrembi», Sccbr (2018) m Kummnsy (2021); Hayunom
Cummnozuyme  Momnoaeix  Yuenslx,  Kummunay, (2016, 2018, 2019); Koudepenuun
«KoHKkypeHTOCTIOCOOHOCT, M MHHOBAIlMM B 3KOHOMHUKE 3HaHWi», Kummusy, 2018 r.; Kondepennun
«Oxpyxarormas cpefa u yctonuuBoe pazsutuey, Kummuaes, TI'Y, 2020 r u ap.
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Annotation
BURDUJA Daniela, ""Economic and geographical aspects of the valorization and
management of water resources of the Republic of Moldova", doctoral thesis in earth sciences,
Chisinau, 2022

Structure of the thesis: The thesis consists of introduction, four chapters, general conclusions and
recommendations, bibliography of 233 titles, 41 annexes, 161 pages of basic text, 52 figures, 18 tables. The
results obtained from research on the topic of the thesis were published in 33 scientific works.

Key words: water resources, abstraction, use, management, regions, river basins.

The purpose of the paper. The complex economic-geographic assessment of the exploitation and
management of the water resources of the Republic of Moldova.

Objectives: 1. Creation of informational and methodological support for the economic-geographic
assessment of the exploitation and management of water resources; 2. Evaluation of surface and
underground water resources in a national, regional and basin profile; 3. Spatial (by administrative and
hydrographic units) and branch analysis of the capture and use of water resources; 4. Appreciation of the
current water resource management mechanism and its main components; 5. Elaboration of
recommendations for the sustainable use and more efficient management of water resources.

Scientific novelty and originality. Was carried out a comprehensive and interdisciplinary study on
the use and management of water resources of the Republic of Moldova, including a complex spatial
analysis (regional and basin) of water abstraction and use, as well as the main instruments of the water
resources management mechanism.

The result obtained consists in a complex economic-geographical assessment of the use and
management of water resources of the Republic of Moldova in the current conditions of long socio-
economic transition and intensification of climate change. The main trends of water use by source and use
categories were assessed. The main shortcomings of the information system, the operation of water
catchment and use systems and the application of the water management mechanism were identified, and
recommendations to prevent and mitigate these shortcomings were proposed.

Theoretical significance. The thesis is an interdisciplinary study, based on a complex assessment of
water resources and their current use and management features in regional and basin profile. This work will
contribute significantly to the updating and deepening of the local economic-geographical studies and the
geography of natural resources in the Republic of Moldova.

Application value. Research results can be used in the development of hydrographic District and
Basin Management Plans, Regional Sector Programmes and Local Water Supply Action Plans. The results
and database of this work can be very useful in the preparation of water supply progress reports, including
policy documents on sustainable water resources development in the context of climate and socio-economic
change.

Implementation of scientific results. Institutional projects "Study of the impact of economic
activities of the Central Development Region in order to protect the natural potential for ensuring
sustainable development” (2016-2019) and "Assessment of the stability of urban and rural ecosystems for
ensuring sustainable development” (2020-2022) carried out in the framework of the Institute of Ecology
and Geography, as well as in the Project "Social and environmental impact study of the Dniester
Hydropower Complex", funded by the Embassy of Sweden in the Republic of Moldova and implemented
by UNDP Moldova in partnership with the Ministry of Environment (2020-2021). Also, scientific results
obtained in the PhD thesis are confirmed by Implementation Acts at North RDA and Central RDA.

Approval of scientific results. The main results of the scientific research obtained in this PhD
project have been approved at numerous national and international scientific events, among which we
mention: International Symposium "Present Environment and Sustainable Development”, UAIC, lasi
(2017-2022); International Geographic Seminar "D. Cantemir”, UAIC, lasi (2019, 2021); International
Symposium "Geographic Information Systems", UAIC, lasi, 2018, UST, Chisinau (2021); Scientific
Symposium of Young Researchers, ASEM, Chisinau, (2016, 2018, 2019); Conference "Competitiveness
and Innovation in the Knowledge Economy", ASEM, Chisinau, 2018; Conference "Environment and
Sustainable Development”, UST, Chisinau, 2020; Scientific Conference "Science in the North of the
Republic of Moldova: Achievements, Problems, Perspectives”, Northern Branch of the ASM, Balti, (2019-
2022). Also, thesis results are exposed in more than 30 scientific publications, including 5 indexed in Web
of Science journals.
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