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Abstract. Universal access to safe drinking water is not only a fundamental need but also a basic human
right. Water reuse and rainwater harvesting systems provide essential technical alternatives for water supply
management. There are several alternative water sources available for reuse after some needed treatment:
rainwater, stormwater, greywater, drainage water etc. The integration of on-site non-potable water reuse
enhances the environmental goals of a green building by lowering the consumption of potable water and
decreasing the volume of storm-water and wastewater that must be sent to the City's Wastewater Treatment
Plants for treatment. The purpose of the article is to analyze two approaches for partially replacing tap water
(rainwater harvesting and treated greywater reuse), to compare the constructive characteristics of these
systems and calculate annual volume the potential water savings in Ukraine's residential areas using each
option. Both methods offer sustainable solutions to alleviate water scarcity but differ significantly in
construction, application, and operational mechanisms. For a comparative analysis of the two indicated
alternative sources, are present the constructive features of water supply in the context of rainwater
collection and use, and greywater. The volume of greywater generated in low-rise residential areas and
rainwater that can be harvested from roofs was counted using Ukranian normative documents. The result
shows at a building density of 0.4, the greywater volume is 1.45 times greater than that of rainwater; at a
density of 0.54, it is 1.49 times greater under Ukraine's maximum annual precipitation of 750 mm. With
comprehensive water recycling systems, it is possible to reduce freshwater demand by approximately 30%
through grey-water reuse and by around 10% with rainwater harvesting. These savings offer both economic
and environmental benefits, making water recycling especially advantageous for water-scarce regions
seeking to mitigate the impacts of climate change.
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INTRODUCTION and wasted. By 2011, 41 countries faced water
scarcity issues, with 10 of them nearly
exhausting their water resources [2]. Expert
forecasts from the Organization for Economic
Co-operation and Development (OECD),
which are based on the levels of 2000 and
2050, indicate that by 2050, freshwater
shortages may impact 3.3 billion more people
than in 2000. Limited access to traditional
water resources necessitates the search for new

Water scarcity is the shortage of freshwater
resources needed to meet the population’s
demand for drinking water and use for
household needs. The issue of water scarcity
has started to be considered on a global scale,
as it affects all continents, in recent decades
[1]. Reliable and sustainable water resources
are crucial for socio-economic development,
yet in modern society, water is often misused
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approaches, including the integration of
alternative sources in future water use
strategies and the creation of programs for
their implementation.

The European Union's environmental
management policy and strategy, particularly
regarding natural waters, aims to achieve
sustainability in the water management sector
within the member states. To this end, the
Water Framework Directive (2000/60/EC) was
adopted in 2000 [2]. According to this
document: achieving sustainable development,
environmental protection must be an integral
part of the development process and cannot be
considered (Water Framework Directive).
Universal access to safe drinking water is not
only a fundamental need but also a basic
human right. Water reuse and rainwater
harvesting systems provide essential technical
alternatives for water supply management.
Traditionally, engineers and decision-makers
have approached infrastructure development as
a purely technical issue aimed at supporting
economic growth. In buildings, most water
systems are focused on meeting basic human
needs like drinking, hygiene, cooking, and
cleaning. However, the introduction of new
methods, such as water reuse and rainwater
harvesting, is changing the way we interact
with water [1; 3-6].

These innovations are not just technical
solutions but are contributing to the broader
transformation of the relationship between
people and their environment. By using
resources like rainwater and reclaimed water,
communities are beginning to shift away from
conventional water supply methods that rely
heavily on centralized systems. This shift
encourages a more decentralized and resilient
approach to water management, where
technology plays a crucial role in rethinking
how humans use and conserve water [7; 8].

The integration of on-site non-potable water
reuse enhances the environmental goals of a
green building by lowering the consumption of
potable water and decreasing the volume of
stormwater and wastewater that must be sent
to the City's Wastewater Treatment Plants
(WWTPs) for treatment [6; 7].
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The purpose of the article is to analyze two
approaches for partially replacing tap water:
rainwater harvesting and greywater reuse,
examining their roles, benefits, and limitations
within the broader context of sustainable water
management. It aims to compare the design
characteristics of these systems and calculate
annual volume the potential water savings in
Ukraine's residential areas using each option.

MATERIALS AND METHODS

There are several alternative water sources
(AWS) available for reuse after some needed
treatment. The most common is rainwater, that
collected from roof surfaces or other above-
ground surfaces. Very close to the previous is
stormwater. In this type of AWS precipitation
from roads, sidewalks, paths in parks, and oth-
er surfaces is collected to the drainage system.
Another type of AWS is greywater, that refers
to wastewater that has not been contaminated
by toilet discharge, infectious or hazardous
bodily waste, or unhealthy substances from
industrial processes. Greywater typically in-
cludes treated wastewater from bathtubs,
showers, bathroom sinks, washing machines,
and laundry tubs, but excludes wastewater
from kitchen sinks and dishwashers. In the
some way people should use drainage water as
AWS. Foundation drainage refers to nuisance
groundwater that is removed to protect the
structural integrity of a building or facility.
This groundwater would otherwise seep into
the foundation, potentially causing damage,
and is typically diverted away from the struc-
ture. In many cases, this drainage is prevented
from entering the sewer system to avoid over-
loading it. Foundation drainage differs from
non-potable groundwater extracted for a bene-
ficial use, such as irrigation or industrial pro-
Cesses.

At the article are deeply studied, two types
of AWS greywater and harvesting rainwater.

Historically, the first alternative water
source utilized was the collection and use of
rainwater runoff. This practice dates back
thousands of years, with evidence from ancient
civilizations such as Mesopotamia, Egypt, and
Rome, where rainwater was collected and
stored to supplement local water supplies [9].
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These early systems allowed societies to sur-
vive and thrive in arid regions or during sea-
sonal droughts. Today, rainwater harvesting
remains a crucial water management tech-
nique, adapted for modern infrastructure to
support sustainable water use and resilience
against water scarcity.

Countries around the world have success-
fully integrated rainwater harvesting into their
water management strategies, adapting tech-
niques to meet local needs. Percentage of wa-
ter consumption per capita for various house-
hold needs in different country that can be
substituted with rainwater are shown in Ta-
ble 1.

Table 1. Percentage of water consumption per cap-
ita for various household needs that can
be substituted with rainwater

Household needs
Country
toilet laundry cleaning
USA [14] 32,1-28,0 | 24,2-22,0 2
Canada [14] 30 20 5
Iran [3] 16 14 12
India [5] 20 11-21 up to 6
Ukraine [14] 32,7 15,7 6,1
Germany [15] 5-45 20-30 10-20
Italy [4] 31 12 no data
Japan [16] 25-40 no data 15-25

In Australia, rainwater is widely used in ru-
ral areas for agriculture and domestic purpos-
es, providing a critical buffer during drought
periods [10]. Similarly, Germany has incorpo-
rated rainwater harvesting into urban planning
by utilizing green roofs and cisterns to manage
stormwater runoff and support municipal wa-
ter systems [6]. In India, rooftop rainwater
harvesting plays an essential role in supplying
potable water to rural communities, offering a
reliable water source in regions with limited
infrastructure [11]. Japan has adopted rainwa-
ter systems in commercial settings, with facili-
ties like the Tokyo Dome using harvested
rainwater for non-potable purposes and as an
emergency reserve [12]. Meanwhile, in the
United States, cities like Portland and Seattle
encourage rain gardens and cisterns to reduce
urban flood risks and improve water quality
[12].
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Another type of AWS is greywater. It is re-
ported that about 25-30% of potable water
consumption can be reduced by reuse of grey-
water [17]. Treats greywater generated by a
community and the treated greywater is used
in subsurface irrigation of fruits and vegeta-
bles. For toilet flushing, pavement and car
washing, irrigation of vegetables [18].

The amount of greywater produced in a
household can vary significantly, depending
on various factors such as: geographical loca-
tion and climate, lifestyle, culture and habits,
type of infrastructure etc (Table 2). For in-
stance, greywater production can be as low as
15 L/day per person in poor country but may
reach several hundred liters per person in more
affluent regions Oteng-Peprah [7] According
to research greywater can account about 69%
by Jamrah [19] or up to 75% Hernandez Leal
[20], of total household wastewater.

Table 2. Amount of greywater in some regions
from household

Regions (L/day) | Reference
Jordan 50 [21; 22]
Switzerland. 110 [23]
Vietnam 72-225 | [24]

Mali 30 [25]
Oman 151 [26]
Sweden 65 [27]
Arizona, USA 123 [28]
Ukraine 45 [29]

CONSTRUCTIVE FEATURES OF SYS-
TEMS OF USING ALTERNATIVE WA-
TER SOURCES

For a comparative analysis of the two indi-
cated alternative sources, we will present the
constructive features of water supply in the
context of rainwater collection and use (Fig. 1)
and greywater (Fig. 2). Both methods offer
sustainable solutions to alleviate water scarcity
but differ significantly in construction, appli-
cation, and operational mechanisms.
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Fig. 1. Collection, Filtration, and Reuse of Rain-
water: 1 — potable water supply;
2 — household sewage system for "black"
wastewater;3 — rainwater drainage (gutter);
4 — rainwater reuse; 5 — outdoor use; 6 —
mesh filter;7 — rainwater storage tank
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Fig. 2. Collection, Filtration, and Reuse of Grey-
water: 1 — potable water supply;
2 — household sewage system for "black"
wastewater; 3 — household sewage system
for greywater; 4 — greywater reuse;
5 — outdoor use; 6 — ultraviolet disinfec-
tion; 7 — mechanical filter

Rainwater harvesting involves the collec-
tion and storage of rainwater from rooftops,
pavements, and other surfaces. This system
includes collection components 3 (gutters and
downspouts) as shown in Fig. 1, which chan-
nel water into storage tanks or cisterns 7 and
allow for the storage of significant volumes for
various purposes. These systems require filtra-
tion and treatment to ensure water quality 6
and have distribution systems 4 and 5 that in-
tegrate with existing water supply networks 1.

In turn, greywater reuse involves the collec-
tion and treatment of wastewater from sinks,
showers, and washing machines, using sepa-
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rate  plumbing systems to direct this
wastewater 3 (Fig. 2). Treating greywater is
technologically more complex, as it requires
not only filters but often more advanced bio-
logical and/or chemical processes. Additional-
ly, treated greywater is stored for further use,
such as for irrigation or toilet flushing.

The comparative analysis of rainwater
harvesting and greywater reuse reveals distinct
constructive features tailored to their respec-tive
functions. Understanding these differen-ces is
crucial for selecting the most suitable alterna-
tive water source, depending on local conditions,
regulations, and specific water needs.

VOLUMES DETERMINATION

Rainwater for reuse is most commonly
collected from roofs, as they require minimal
treatment compared to other surfaces.
Precipitation for European cities has such a
regime and volume that allows year-round use
of it in water supply systems. [30-33].

When planning new residential
developments, it is essential to incorporate
rainwater harvesting for non-potable uses in
the initial design phase. Based on successful
international practices [ 31, 32], it is possible
to estimate rainwater volumes for hydraulic
calculations in water supply networks based
solely on the built-up area. Research focused
on estimating the amount of water that can be
sourced from alternative, non-potable supplies
based on territory size and building density is
wellwrited in  the works of Tsanov
[32, 33].The authors indicate that harvesting
systems can reduce water usage for toilet
flushing by 48% to 267%, depending on spe-
cific design parameters.

Regulations specify maximum allowable
land coverage for residential buildings—
ranging from 30% to 50% - depending on
building density (DBN B.2.2-1-01), in
Ukraine.

In Ukraine, the total runoff volume of rain
and meltwater discharged into stormwater
systems can be determined according to Usage
Rules or DSTU 3013-95 for warm and cold
periods. The runoff volume

Wr =10 hr ‘Pr F,
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where h; is the average annual precipitation
depth (mm); W is the total runoff coefficient
accounting for initial retention, infiltration,
and evaporation, depending on the surface
type, for improved roof coverings is 0.7
(DSTU-N B V.2.5-61:2012); F is the surface
area of runoff (ha).

The results for the calculated annual water
volumes from low-rise  developments,
resulting from rainfall  with  varying
precipitation depths ranging from 350 to 750
mm, as well as greywater volumes, are
presented in Fig. 3.
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Fig. 3. Dependence of the annual volume runoff of
harvested rainwater collected from a roof
with a runoff coefficient of 0.7, depending
on the area of residential quarters with dif-
ferent degrees of development:
a) 0.4, b) 0.54, for different precipitation
depth h;: 1 — 350 mm, 2 — 450 mm,
3—-550 mm, 4 — 650 mm, 5 — 750 mm and
6 — the annual volume grey water.

To determine the annual volume of
greywater generated from a specific residential
area, the following initial data specified in
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DBN B.2.2-1-01 were used: population
density for low-rise development, depending
on building density, is 0.4 — 130 persons/ha
and 0.54 — 180 persons/ha. The volume of gray
water is calculated based on data [29], with
1.364 l/person per month for showering and
589 I/person per month for laundering. At the
article was determined annual volume (m?3)
that collected from residential area (ha) by
combining all the above prescribed data.

As shown in the graphs, the volume of
greywater that can be collected from low-rise
residential areas exceeds the volume of
rainwater that can be harvested from roofs,
even at Ukraine's maximum precipitation
depth of 750 mm.

From Fig. 3a, at a building density of 0.4,
the volume of greywater is 3.11 times greater
for 350 mm of rainfall and 1.45 times greater
for 750 mm. Similarly, at a building density of
0.54, the volume of greywater is 3.19 times
and 1.49 times greater, respectively (Fig. 3b).

CONCLUSIONS

Rainwater and greywater can be effectively
used as substitutes for freshwater in various
applications, including toilet flushing, clean-
ing, and irrigation. This substitution reduces
both freshwater consumption and wastewater
discharge, which in turn lowers associated
costs. Implementing rainwater and greywater
recycling systems in all new buildings would
promote sustainable water use and reduce
pressure on potable water supplies and sewage
systems.

Notably, the volume of greywater generated
in low-rise residential areas exceeds the vol-
ume of rainwater that can be harvested from
roofs, even under Ukraine's maximum annual
precipitation of 750 mm. At a building density
of 0.4, the greywater volume is 1.45 times
greater than that of rainwater; at a density of
0.54, it is 1.49 times greater.

With comprehensive water recycling sys-
tems, it is possible to reduce freshwater de-
mand by approximately 30% through grey-
water reuse and by around 10% with rainwater
harvesting. These savings offer both economic
and environmental benefits, making water re-
cycling especially advantageous for water-
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scarce regions seeking to mitigate the impacts
of climate change.

REFERENCES

1. Beqaj, B., Marko, O., Cobani, E., &
Profka, D. (2022). Design of a Rainwater
Collection System and Possible Use of Harvested
Water in a Kindergarten Building: A Case Study in
Tirana City, Albania. European Journal of
Engineering and Technology Research, 7(5), 22—
26. https://doi.org/10.24018/ejeng.2022.7.5.2877
2. Directive 2000/60/EC of the European
Parliament and of the Council of 23 October 2000
establishing a framework for Community action in
the field of water policy.Official Journal L 327,
22/12/2000 P. 73

3. Javadinejad, S., Dara, R., & Jafary, F.
(2020). Grey water measurement and feasibility of
retrieval using innovative technology and
application in water resources management in
Isfahan-Iran. Journal of Geographical Research,
3(2), 11-19. https://doi.org/10.30564/jgr.v3i2.1997
4. Rajski, K., Englart, S., & Sohani, A. (2024).
Analysis of Greywater Recovery Systems in
European Single-Family Buildings: Economic and
Environmental Impacts. Sustainability, 16(12),
4912, https://doi.org/10.3390/su16124912

5. Shaikh, I. N., & Ahammed, M. M. (2022).
Quantity and quality characteristics of greywater
from an Indian household. Environmental
Monitoring and Assessment, 194(3), 191.
https://doi.org/10.1007/s10661-022-09820-0

6. Berndtsson, J.C., Niemczynowicz, J.
(2021). Urban rainwater harvesting and green
infrastructure: German experiences and
applications. Water Science & Technology, 83(2),
301-313.
https://doi.org/10.15688/jvolsu3.2016.2.14

7. Oteng-Peprah, M., Acheampong, M. A., &
deVries, N. K. (2018). Greywater Characteristics,
Treatment Systems, Reuse Strategies and User
Perception — a Review. Water, Air, & Soil Pollut.;
229(8):255.  https://doi.org/10.1007/s11270-018-
3909-8

8. Habibullah, N., Sahrir, S., & Ponrahono, Z.
(2023). Integrating rainwater harvesting and
greywater recycling to increase water efficiency in
office  buildings. Planning Malaysia, 21.
https://doi.org/10.21837/pm.v21i29.1369

9. Sulas, F., & Pikirayi, I. (Eds.). (2018).
Water and society from ancient times to the
present:  Resilience, decline, and revival.
Routledge. https://doi.org/10.4324/9781315560144
10. Teston, A., Piccinini Scolaro, T., Kuntz
Maykot, J., & Ghisi, E. (2022). Comprehensive

48

Environmental ~ Assessment  of  Rainwater
Harvesting Systems: A Literature Review. Water
14, 2716. https://doi.org/10.3390/w14172716

11. Haque, M. M., Rahman, A., & Samali, B.
(2016). Evaluation of climate change impacts on
rainwater  harvesting. Journal of Cleaner
Production, 137, 60-69.
https://doi.org/10.1016/j.jclepro.2016.07.038

12. Chattha, M.K., Wei, Z., & Swatuk, L.
(2022). Achieving Urban Water Security in Tokyo.
In: Swatuk, L., Cash, C. (eds). The Palitical
Economy of Urban Water Security under Climate
Change. International Political Economy Series.

Palgrave Macmillan, Cham.
https://doi.org/10.1007/978-3-031-08108-8 9
13. Sharma, R., Malaviya, P. (2021).

Management of stormwater pollution using green
infrastructure: The role of rain gardens. Wiley
Interdisciplinary Reviews: Water, 8(2), e1507.
https://doi.org/10.1002/wat2.1507

14. Vovk, L., Orel, V., & Tarkanii, A. (2023).
The harvested rainwater as a source of non-
drinking water supply in typical residential
microdistricts of Ukrainian cities. Theory and
Building Practice. 5(2), 61-68.
https://doi.org/10.23939/jtbp2023.02.061

15. Schuetze, T. (2013). Rainwater harvesting
and management-policy and regulations in
Germany. Water Science and Technology: Water
Supply, 13(2), 376-385.
https://doi.org/10.2166/ws.2013.035

16. Takagi, K., Otaki, M., & Otaki, Yu. (2018)
Potential of Rainwater Utilization in Households
Based on the Distributions of Catchment Area and
End-Use Water Demand. Water 10(12), 1706.
https://doi.org/10.3390/w10121706

17. Vuppaladadiyam, A. K., Merayo, N.
Blanco, A., Hou, J., Dionysiou, D. D., & Zhao,
M. (2018). Simulation study on comparison of
algal treatment to conventional biological
processes for greywater treatment, Algal Research,
35, 106-114,
https://doi.org/10.1016/j.algal.2018.08.021

18. World Health Organization. Regional
Office for the Eastern Mediterranean. (2006).
Overview of greywater management health
considerations.
https://iris.who.int/handle/10665/116516

19. Jamrah, A, Al-Omari, A, Al-Qasem, L,
&Ghani, N. A. (2011). Assessment of availability
and characteristics of greywater in Amman. Water
Science and Technology. 50:157-164.
https://doi.org/10.1080/02508060.2006.9709671
20. Leal, L. H., Temmink, H., Zeeman, G., &
Buisman C. J. (2010). Comparison of three



https://doi.org/10.24018/ejeng.2022.7.5.2877
https://doi.org/10.30564/jgr.v3i2.1997
https://doi.org/10.3390/su16124912
https://doi.org/10.1007/s10661-022-09820-0
https://doi.org/10.15688/jvolsu3.2016.2.14
https://doi.org/10.1007/s11270-018-3909-8
https://doi.org/10.1007/s11270-018-3909-8
https://doi.org/10.21837/pm.v21i29.1369
https://doi.org/10.4324/9781315560144
https://doi.org/10.3390/w14172716
https://doi.org/10.1016/j.jclepro.2016.07.038
https://doi.org/10.1007/978-3-031-08108-8_9
https://doi.org/10.1002/wat2.1507
https://doi.org/10.23939/jtbp2023.02.061
https://doi.org/10.2166/ws.2013.035
https://doi.org/10.3390/w10121706
https://doi.org/10.1016/j.algal.2018.08.021
https://iris.who.int/handle/10665/116516
https://doi.org/10.1080/02508060.2006.9709671

lpobnemu sodonocma4vaHHs, 80008i08edeHHs ma eidpasniku, eun. 48, 2024

systems for biological greywater treatment. Water.
2:155-169. https://doi.org/10.3390/w2020155

21. Al-Hamaiedeh, H., & Bino, M. (2010).
Effect of treated grey water reuse in irrigation on
soil and plants. Desalination. 256:115-119.
https://doi.org/10.1016/j.desal.2010.02.004

22. Halalsheh, M., Dalahmeh, S., Sayed, M.,
Suleiman, W., Shareef, M., Mansour, M., & Sa-
fi, M. (2008). Grey water characteristics and
treatment options for rural areas in Jordan.
Bioresource Technology. 99:6635-6641.
https://doi.org/10.1016/j.biortech.2007.12.029

23. Morel, A., & Diener, S. (2006). Greywater
management in low and middle-income countries,
review of different treatment systems for
households or neighbourhoods. Swiss Federal
Institue of Aquatic Science and Technology

(EAWAG).
24. Busser,S., Pham, T.N., Morel, A, &
Nguyen, V. A.  (2006). Characterisitcs and

guantities of domestic wastewater in urban and
peri-urban households in Hanoi. Osaka University
Knowledge Archive, Osaka University, Osaka, Ja-
pan. Retrieved from  http://ir.library.osaka-
u.ac.jp/dspace/bitstream/11094/13204/1/arfyjsps20

27. Ottoson, J., & Stenstrom, T. A. (2003).
Faecal contamination of greywater and associated
microbial risks. Water Research. 37:645-655.
https://doi.org/10.1016/s0043-1354(02)00352-4
28. Casanova, L.M., Gerba, C.P., &
Karpiscak, M. (2001). Chemical and microbial
characterization of household greywater. Journal
of Environmental Science and Health, Part A.
34:395-401. https://doi.org/10.1081/ese-
100103471

29. Vodomir-Master (2024). Rate of water
consumption without a water meter. Retrieved
from https://kyiv.poverka.net.ua/normy-
spozhyvannya-vody-ukrayina/ (in Ukrainian)

30. National Academies of Sciences,
Engineering, and Medicine. (2016). Using
graywater and stormwater to enhance local water
supplies: An assessment of risks, costs, and
benefits. National Academies Press. https://doi.org/
10.17226/21866

31. Schuetze, T. (2013). Rainwater harvesting
and management-policy and regulations in
Germany. Water Science and Technology: Water
Supply, 13(2), 376-385.
https://doi.org/10.2166/ws.2013.035

06_395.pdf
25. Alderlieste, M. C., & Langeveld, J. G.

(2005). Wastewater planning in Djenne, Mali. A
pilot project for the local infiltration of domestic
wastewater. Water Science and Technology.
51:57-64. https://doi.org/10.2166/wst.2005.0032

26. Jamrah, A., Al-Futaisi, A., Prathapar, S., &
Harrasi, A. A. (2008). Evaluating greywater reuse

potential for sustainable water resources
management in Oman. Environmental Monitoring
and Assessment. 137:315-327.

https://doi.org/10.1007/s10661-007-9767-2

49

32. Tsanov, E. (2020). Use of rainwater for toi-
lets and urinals flushing in Sofia city. Annual of the
university of architecture, civil engineering and
geodesy Sofia. 53 (2): 531-542 (in Bulgarian)

33. Tsanov, E., lvanova, M., & Filkov, P.
(2020). Use of rainwater for landscape irrigation in
Sofia city. Annual of the university of architecture,
civil engineering and geodesy Sofia, 53(1): 173-
184 (in Bulgarian)


https://doi.org/10.3390/w2020155
https://doi.org/10.1016/j.desal.2010.02.004
https://doi.org/10.1016/j.biortech.2007.12.029
http://ir.library.osaka-u.ac.jp/dspace/bitstream/11094/13204/1/arfyjsps2006_395.pdf
http://ir.library.osaka-u.ac.jp/dspace/bitstream/11094/13204/1/arfyjsps2006_395.pdf
http://ir.library.osaka-u.ac.jp/dspace/bitstream/11094/13204/1/arfyjsps2006_395.pdf
https://doi.org/10.2166/wst.2005.0032
https://doi.org/10.1007/s10661-007-9767-2
https://doi.org/10.1016/s0043-1354(02)00352-4
https://doi.org/10.1081/ese-100103471
https://doi.org/10.1081/ese-100103471
https://kyiv.poverka.net.ua/normy-spozhyvannya-vody-ukrayina/
https://kyiv.poverka.net.ua/normy-spozhyvannya-vody-ukrayina/
https://doi.org/10.2166/ws.2013.035

lMpobnemu sodonocma4vaHHs, 80008i08edeHHs ma 2idpaesniku, eun. 48, 2024

IMoTeHnuiana aJbTepHATHUBHHUX JKepes BOAH 3 METOI0 30epekeHHsI MUTHOI BOAM B MicIsSIX
JKUTJIOBOI 320y10BH Y KpPaiHU

Baoum Open, Jlecs Boek, Borooumup @em'sk, Ipuna banincoka

AHoTanis 3aragpHUl T0CTYyN 0 O6€3MeYHOi MUTHOT BOJU € HE juile GyHAaMEHTAIBHOK MOTpe-
0oto0, ane i1 OCHOBHUM IpaBoM JtOUHU. CHCTEMU MOBTOPHOTO BUKOPUCTAHHS BOJM Ta 30UPAHHSA
JIOIIOBOI BOJIM € BKJIMBHUMH TEXHIYHUMH aJbTEPHATHBAMU ISl YIPABIIHHS SKICHUM BOJOIOCTA-
qaHHsIM. € KiTbKa aTbTePHATUBHUX JKEPEN BOJH, JOCTYITHHUX JIJIS MIOBTOPHOTO BUKOPHUCTAHHS ITiC-
JIs1 IeBHOT HeoOXiaHOT 0OpOOKH: AOIIOBA BOJA 3 JIaXiB, JOIIOBI CTOKH, «Cipa» BOJA, IpEeHa)KHA BOJA
Tomo. IHTerpaiis MOBTOPHOTO BUKOPUCTaHHS HEMHMTHOI BOAM MOKpAIIy€e EKOJIOTIYHI LMl «3eje-
HUX» OyJiBellb 32 paXyHOK 3HM)KEHHS CIIOXXUBAHHS MUTHOI BOAM, a TAKOXX 3MEHIIEHHS 00CsTry CTi-
YHHUX 1 3JTMBOBUX BOJI, IO iX HAIPABJISIOTH HA OYMCHI CIIOPYAM IS OYMIIEHHS. MeTOoK CTarTi €
aHaIi3 JBOX IMIJIXOJIIB JI0 YaCTKOBOI 3aMiHM BOIOIPOBIIHOT BOJM (30MpaHHS JIOIIOBOI BOAM Ta IO-
BTOPHE BHKOPUCTAHHS OYHUIIICHOT «CipOi» BOJIN), MOPIBHSAHHS KOHCTPYKTUBHHUX XapaKTEPUCTHK ITUX
CHCTEM BOJIOTIOCTa4YaHHS Ta PO3PAXYHOK PIYHOTO 00€MY BOAM 3 METOIO BHU3HAUEHHS MOTEHIIHHOI
€KOHOMIi B HACEJICHHX MyHKTaX YKpaiHHW 3a KOXHHUM i3 BapiantiB. OOHUIBa METOMHU TPOMOHYIOThH
CTIMKI pillIeHHs A7 MOJO0JaHHs NediluTy BOIM, ajie CYTTEBO BIPI3HAIOTHCS 3aCTOCYBaHHSIM 1 pO-
0ounMH MexaHi3MamH. {71 MOPIBHSUIBHOTO aHai3y JBOX BKa3aHUX aJIbTEPHATUBHUX JKEPEN BOJIU
HaBEJICHO KOHCTPYKTHUBHI OCOOJMBOCTI BOJOMOCTaYaHHS B KOHTEKCTI 30MpaHHS 1 BUKOPHUCTAHHS
JIOIIOBOI BOJU Ta «Cipoi» Boau. OOCAT «cipoi» BOIM, 110 YTBOPIOETHCS B MAJIOTIOBEPXOBUX KHUTIIO-
BUX KBapTajax, 1 JOIIOBOi BOAM, SIKy MOXHa 310paTH 3 qaxiB OyaiBellb, pO3paxoByBalld 32 HOpMa-
TUBHUMH JIOKyMEHTaMH Y KpaiHu. Pe3ynbrar mokasye, mo mnpu mitbHOCTi 3a0ynoBu 0,4 00’eM «ci-
poi» Boau B 1,45 pa3u nepeBulrye 00’eM 10110Boi Boju; npu ryctuHi 0,54 BiH B 1,49 pa3za Ouibuuii
3a MaKCUMaJIbHY PIYHY KIJIBKICTH OMajiiB B YKpaiHi, 1m0 cTaHOBUTH 750 MM. 3a JOMOMOTOI0 KOM-
IUIEKCHUX CHCTEM LIMPKYJIALIT BOAM MOKHA 3MEHIIUTH MOTpedy B MpicHii Boal mpubauzHo Ha 30%
3a paXyHOK MOBTOPHOTO BUKOPHUCTaHHS «Cipoi» Boau Ta mpuban3zno Ha 10% 3a paxyHoOK 30upaHHs
nomroBoi Boau. Lls ekoHOMis 3a0e3neuye ik eKOHOMIYHI, TaK 1 €KOJIOT1YHI BUTOAH, 110 POOUTH ITUP-
KYJISIIII0 BOJM OCOOJIMBO BUTIJIHOIO JUISl PETIOHIB 3 Ie(IUUTOM BOJAHU, SIKI MPArHyTh MOM’ SKIIUTH
HACJIJIKHM 3MIHU KJIIMaTy.

Key words: anpTepHaTHBHI MKepeia BOAU, 30MpPaHHs JOLIOBOI BOJIH, TIOBTOPHE BUKOPHCTAHHSI
«c1poi» BOAU, AOUIOBHUH CTIK, KUTIOBI pallOHH.

Cmamms Hadidwna do pedakuii 09.11.2024

50



