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Publishing house «Springer» project _
~—«Encyclopedia of the UN Sustainable Development
Goals»

We didn’t have complex publications, dedicated to sustainable development
goals
Encyclopedia consists of 17 volumes, each of that dedicated to one SDG
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Sustainable | Institutions

Development
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Encyclopedia of the UN Sustamable Development
‘Goals
Volume: Clean water and sanitation

Electronic version of «Clean Water and Sanitation» — 2021
Published version — 2022
Chapter:

Khilchevskyi V., Karamushka V. (2021) Global Water Resources: Distribution and
Demand. In: Leal Filho W., Azul A.M., Brandli L., Lange Salvia A., Wall T. (eds)
Clean Water and Sanitation. Encyclopedla of the UN Sustainable Development

Goals. Sprmger Cham.

Chapter: Global water resources:
distribution and demand

I (lean Water and
Sanitation

@ Springer
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In this work we used publications of scientists and

materials of universla organisations (AQUASTAT-FAO,
UN-Water, WHO, UNEP etc.), and some personal
conclusions.




Types of water management In the

- wWorld—

Main three types of water management
Which are counted by statistics:

« agriculture and farming (70 % world water use);
* industrial (20 %);

* domestic (10 %) (Aquastat-FAO, 2017)

* In Asia sBukopuctanHsiproportion of water management for agriculture, industrial and
domestic purposes are: 81, 101 9 %.

* In Europe this proportion looks different - 25, 54 i 21 %.




~Methods of water deficit evaluati

Falkenmark water stress

There are different methods of water deficit evaluation.

3a According to Falkenmark water stress threshold values for recoverable
water resources for countries,

m3/year/person: ~ Water -

Bloodstream of
1) <1700 — water stress; M o the biosphere

2) <1000 — water deficit; o ¥ L watercycie
makes life possible

3) < 500 - absolute water deficit : on this planet.

(Falkenmark, 1995)_ - N (2018 Biue Planet Prize

Malin Fredrika Sofia
Sundberg-Falkenmark

The result 1000 m3l/year/person of water resources FAO consider as
satisfactory for economics and ensuring agro-processing.




lability,
cubic metres per person and per year, 2007,
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Water supply m3/year/1 person, FAO, 2007 (Ukraine: 2500-6000)




~ Hydrography zoning of Ukraine 2016 ¢

~_— (according to requirements of EU Water Framework Directive)
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* Main hydropraphy unit — RIVER BASIN: 1)Dnieper, 2) Danube 3) Dniester, 4)
Pivdenny Buh, 5) Don, 6) Wisla, 7) Crimean Rivers, 8) Black Sea coast rivers, 9)
Azov Sea rcoast rivers




~_Average Tate on Ukraine water resources based on global
2 Aquastat 1992-2017

Measurement 1992
3 4
Precipitation kmwm/year 565
Precipitation (amount) km?/year 341
Internal river run-off km?/year 501
Internal groundwater km?/year 22
Groundwater, hidraulickly kmdfyear 17
connected with surface waters

Internal groundwater, available for km®/year
use

Internal recoverable water resources km®/year

Internal recoverable water resources | m™person/year
per 1 persony

Infestation of river flow from Russia kméfyear
and Belarus
Flow of river Danube km?/year
Accounted flow of river Danube km?/year
Overall external river-flow km®/year

Flow from Ukraine to another km®/year
countries
Overall amount of reoverable km°/year
surface water

Overall recoverable water resources km?/year

Reliance rate %

Overall recoverable water resources m*person/year
per 1 person
Capacity of water reservoirs Km?

Capacity pf water reservoirs per 1 m*person
persony




s 3 . . - . v : .
Characteristics of average indicators of recoverable water resources of Ukra‘3- b~-~d

global database FAO Aquastat, 2017

Type of water
resources

Components

Capacity , km?

Notes

Surface water

Internal river flow

50,1

External river flow

120,2

From Russia and Belarus
- 36,1 km?

From Romania - 84,1 km?,
(50% of flow Kilia-Danube
Arm)

Overall river flow

River flow which is
not situated in
Ukraine

To Poland, Slovakia,
Hungary, Romania,
Moldova

Groundwater

Prognosed
resources

17 km®* - hidraulicaly
connected with river flow

Available for use

Internal water resources

Surface and
ground

Per 1 person:
1246 m?/personlyear

Overall water resources

Surface and
ground

Per 1 person:
3964 m3/1 personlyear




Wrﬁd mternal (2 row) water resourcess per 1 person Ukrame 1992-
4500 -

2017 (m?3/year/1 person) %
4000 -

3866 3964
3409 3564

3500 -
— 2500 -
= | = Paa1
: | 1073 148 1215 1246 wPapg2

1000

500

0 4 ’ ) ] :

> — : —9 - rate of supply of overall ' ———

POKW: 1-1992p.; 2-2002p. 3-2012p.; 4- 2017 p.

1 row — overall water resources; 2 row — internal water
resources




FAO Aquastat, 2017 (1)

~ Rankings of Europe on overall water supply per 1 person according to global database

Overall water
resources,
méjyear/perso
n

BHYTpiwHI
BOAHI
pecypcu,
m¥/pik/noauH
y

3arancHi
BOAHI

pecypcu,
KM%/piK

BHYTPIWHI
BOOHI
pecypcH,
KM¥/pik

KoediuieHt

30BHIlIHLOT

3anexHocTi,
%

3

4

5

6

f

liceland

507463

507463

170

170

0

Norawy

74081

72008

393

382

28

Russia

31426

29947

4525

4312

47

Croatia

25185

9000

105.5

T

Finand

19917

19374

110

107

2.7

Serbia

18451

956.3

1622

84

Latvia

17918

8687

3494

16.94

515

Sweden

17556

17254

174

171

1.7

1
1
2
3
4
5
6
7
8
9

Georgia

16189

14859

63.3

58.13

8.2

Slovenia

15322

8976

319

18.67

Ireland

10920

10290

52

49

5.8

Romania

10773

2154

212

4238

80

Hungary

10697

617.2

104

Bosnia and
Herzegovina

10693

10123

375

85

Albania

10307

9181

30.2

Estonia

9779

9702

12.8

Slovakia

9196

2313

50.1

Austria

8895

6297

777

Lithuania

8478

5349

245

Portugal

7493

3679

77.4

Switzerland

6312

4766

53.5

Greece

6129

5197

68.4

Belarus

6115

3591

57.9

Luksemburg

5998

1714

35

Netherlands

5342

6457

91




~_Rankings of Europe on overall water supply per 1 person acco
global database FAO Aquastat, 2017 (ll)

Overall water Internal water | Overall water Internal External
resources resources, resources, water reliance
m3/year/ m3/year/perso km?/year resources, rate, %
person n kmd/year
2 3 4 5 6 7
Andorra 4101 4101 0.32 0.32 0
Ukraine 3964 1264 175,3 55.1 68,6
Azerbaijan 3529 8257 34,7 8.1 76.6
France 3247 3078 211 200 52
litaly 3223 3074 191.3 182.5 46
North Macedonia 3072 2592 6.4 54 15,6
Moldova 3029 3999 12.3 1,62 86.8
Bulgaria 3006 2964 21.3 21 3.2
Armenia 2652 2341 78 6.9 117
Turkey 2621 2811 2116 227 1,52
Spain 2405 2399 1115 1112 0,27
Great Britain 2221 2191 147 145 1.4
Germany 1875 1303 154 107 305
ium 1601 1050 183 12 344
Poland 1585 1404 60,5 53,6 11.4
Czech Republic 1238 1238 13,2 13,15 0.4
Denmark 1046 1046 6 6 0
Cyprus 661 661 0,78 0.78 0
Malta 117.2 117.2 0.05 0.05 0
Vatican *
Lichtenstein
Monaco
San-Marino
Farers Island
Montenegro




o

___Places taken by Ukraine among 50-european countries in rate =

= e ™

recoverable water resources b

* Based on FAO Aquastat, 2017 p.

Name of recoverable water resources Rate Place of UKkraine in
indicator indicators Europe

Overall recoverable water resources 3964 27
per 1 person, m®/year/person

Internal recoverable water resources 1246 37
per 1 person, m3/year/person

Overall water resources, km? 1753

Internal water resources, km? 55,1

Rate of external reliance, % 68,6




~__Comparative characterisitics of Ukraine and lzrael water resources
relatively to Falkenmark Rate, m3/year/1 person

Falkenmark
Rate,
m3/year/person

Overall Water
Resources of
Ukraine

Internal
Water
Resources
of Ukraine

Overall
Water
Resources
of Izrael

Internal
water
resources
of Izrael

< 500

Absolute water
deficit

193

<1000

Water deficit

E7

<1700

Water stress

1700-2500

Water
sensitiveness




Example of watersupply in countries (external and internal water resources: Germany, Belgium,
Denmark, Poland, Republic of Korea

General water Internal water
Country resources, resources,
m3lyear/person: m3/year/person:

EB Ukraine 3964 1246
E¥ Germany 1875 1303
E¥ Belgium 1601 1050
W Denmark 1046 1046
A Poland 1585 1404
B Republic of Korea 1367 1272

4500
£ 4000
§ 3500
g 3000
2500
& 2000

£1500
Y1000
i
0
1 2 5 6

Countries

Water supply from overal water resources from some countries resources,
m?Yyear per 1 person: 1-— Ukraine; 2 - Germany, 3 — Belgium; 4 — Poland; 5 -
Denmark; 6 — Republic of Korea




Conclusions{part1)

1). Exist global problem of water resources.

2). Ukraine is not a country which is indigent by water resources.

3). Ukraine is not rich in water resources.

4). Ukraine has high rate of external reliance of water resources, which
charakterizes an overall part of renewable water resources, which is formed by
boundaries - 9 place in Europe (Reliance rate = 66,8%, 46,8% of it — depends on
river flow from Romanian territoryi PymyHii, 20% - from Russia and Belarus.
This factor has to influence Ukraine to the qualitable cooperation in
transboundary river basins.

5). All numbers on pecularities of water resources in Ukraine which are in FAO
Aquastat are different unlike in ukrainian sources, consider that one of the FAO
sources are national governmental organisations. Pointed methodological
problem should be taken into consideration by scientists and experts from
governmental organisations.




Part 2

Retrospective analysis of river
network research in Ukraine



~ River network of Ukraine

* |n Ukraine are 63 119 rivers




Analyse of rivers-amount in Ukraine n
- different authors (1953-2001)

Ne

Name of work

Year of
publication

Amount of rivers
in Ukraine

MaTepuansel no TUNU3auum pek YkpanmHckon CCP / Moa pea. .M.
Weeya. - K.: U3a-Bo AH YCCP, 1953

1953

22197

KaTanor pivyok Ykpaiuu / 3a pea. B.l Moknaka.- K.: Bug-so AH YPCP,
1957

1957

> 22000

rigponoriyHi po3paxyHku AnsA pivok Ykpaiuu / 3a pea. I.l.lWeeys. -
K.: Bua-so AH YPCP, 1962

1962

> 23000

Pecypckl NOBepXHOCTHLIX Bog CCCP. — ToM 6. YKpauHa u
Mongaeus. - Bein. 1-4

1966 -
1971

72779

Jleekoeckul C.C. BoaHble pecypcekl YKpauHel. — K.: Buwa wkona,
1979

1979

>73 000

Menuopauus Ha YkpauHe / Mopg pea. H.A. Mapkywu. - K.: Ypoxan,
1985

1985

22600

PycuHoe 0.0. KoMmnnekcHe BUKOPUCTaHHA BoAHUX pecypcie YPCP.
- K.: Buwa wkona, 1986

1986

> 22500

CnpaBo4YHMK No BOAHBIM pecypcam / Mopg pea. 5.M. Cmpensya. -
K.: Ypoxawn, 1987

1987

> 71000

Mani piuku Ykpainu: [oBigHuK / 3a pea. A.B. Syuka. — K.: Ypoxaw,
1991 [9]

1991

63029*

Manamapyyk M.M., 3akopyeeHa H.E. BoaHun hoHA YKpaiHK:
noci6Huk.- 2001; 2-e BuA. — K.: Hika-LleHTp, 2006

2001, 2006

63119
(63029 + 82 + 8)

Boaxui cpoHa Ykpaiuu: LLUTY4HI BOAOHMM - BOAOCXOBMILA | CTABKK:
OoeigHuk / 3a pea. B.K. Xins4yeeckko20, B.B. Mpe6eHs. — K.:
IHTepnpec, 2014

2014

63119




‘Reasons of different evaluation results in

Ukraine during 1953-2001.

* In guide «Small ukrainian rivers» (1991) — 63029 small rivers (with water
intake under 2000 sq. km)

* Whereas on previous published materials ,,Resources of surface water
in USSR”(1971), ,,Guide on water resources”(1987), in ,,Small ukrainian
rivers” observed network situated on Ukrainian territory.

* Rivers, who are flown into upper Dnieper (Belarus) hasn’t been taken
into account.




~ 8 largest rivers in Ukraine —> 50 ooo.gq//

Kk

flow (river, sea)

Square,
thousands. km?

Length, km

overall

Ukraine

overall | Ukraine

flow
capacit,
km?3

Water
mineralis
ation,
g/dm?

1. Danube

Black Sea

817

32,4

2960 174

0,40

2. Dnieper

Black Sea

504

2927

2201 121

0,32

3. Tisza

Danube, Black Sea

163

11,3

966 201

0,22

4. Pripyat

Dnieper, Black Sea

121

69,1

761 290

0,30

5.8eversky
Donets

Don, Black Sea

98,9

54,5

1053 700

5,0

0,81

6. Desna

Dnieper, Black Sea

88,9

33,8

1130 575

10,9

0,29

7. Dniester

Black Sea

721

52,7

1362 925

11,3

0,37

8. Pivdenny Buh

Black Sea

63,7

63,7

806 806

3,0

0,63

Western Bug (flows into r. Narew, basin river Wisla) — basin square 39 420 sqg. km. In 1962 year in
polish hydrographs changed the order of river Narew (changed from the second order into first). Till
that time Narew was considered as flow of river Western Bug, after — opposite. Due to that fact the
square of Western Bug basin has been decreased (before 1962 it was 73 470 km?).




= |

= c Sea basin

r. Wisla— F=194 424 sq. km,
L =1047 km
r. Narew — F=75 200 sq. km,
L = 484 km.
r. Western Bug - F= 39 420 sq. km
L=772 km
(in Ukraine 392 km).




v ——\“-

~ Conclusions (to the part 2)

1) Amount of rivers in Ukraine - 63119 (1991 p.) .

This number can be changed if modern technologies of research will be
used - satellite footages and geographic information system
technologies.

2) Possible changes can be discussed due to results of 2014 research
provided with State Water Resources Agency of Ukraine about amount of
streams and water reservoirs in Ukraine.

Since 2001 was considered nearly 28 000 streams in Ukraine.

Research 2014 (with clarification in 2019) has shown more than 30 000
streams. Increased in 78% !!!
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