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WATER

Water was, is and will be here!
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basis of life on Earth

without WATER there is no LIFE

« every living organism contains water (embryo 90%, newborn 75-80%, adult 60-65%,
old person 55% of its weight) ........ (blood 83%, brain 75%, bones 22%) ......
(cucumber 98%, apple 85%, bread 40%)......

 water has an irreplaceable function in living organisms: distributes nutrients,
washes away harmful substances, prevents overheating.....

* aman cannot last more than 5 days without water....
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Water resources and their distribution

estimated water reserves on the Earth

atmosferic water

rivers

lakes and swamp water
glaciers

ground water

oceans and seas
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Water resources and their distribution

their distribution in space and time is uneven
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Condensation

epirat
e s Evaporation

Oceans
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Humans significantly affect the water cycle

* the increasing of population of the planet,

» greater demand on water resources,

* change in the properties of the earth's surface,

* destruction of rainforests,

 soil degradation,

* reduction of biodiversity,

» carbon dioxide production,

* increase in the temperature of the biosphere, number and
intensity of floods...

~

the change of water and energy flows on the Earth
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the change in the
properties of the earth's
surface
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an improper soil cultivation

* an increasing risk of wind and water erosion
e an increase in livestock numbers

* water pollution in case of incorrect application of fertilizers, etc.
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destruction of rainforests

» several thousand km? are cut down annually (14% — 6% surface of the palnet; in 2022 -} as area of Switzerland; 2024 -
67 0ooo km?) ey A

 original vegetation is removed - biodiversity loss
the speed and total evapotranspiration (evaporation from the surface and vegetation) are reduced

‘-:‘.‘;._v-‘ h 5&(\_" | -. l‘

solar energy input: at rainforest areas on average 350 W/maz.....on the territory of Slovakia on average 125 W/mz2
annual total evapotranspiration of rainforests is higher than 2,500 mm of water per year .....in Slovakia about 500 mm
Evapotranspiration, and therefore the energy consumption of rainforests, is close to evaporation from water bodies!

the amount of energy that was not used for evaporation is used primarily to increase
the temperature and will significantly contribute to global warming

reduce biomass production - carbon dioxide is not consumed in the photosynthesis process during the
production of this amount of biomass - its concentration in the atmosphere will increase
strengthening the so-called greenhouse effect

11} -
m ZL[ SAV, o 23" EUROSAI WGEA Annual Meeting 2025, 7.-9. 10. 2025 Bratislava 4 v

S



Global surface tem e above pre-industrial

period: pre-Industrial (1850-1900) + Credit: C3S/ECMWF - @ Surface air temperature anomalies in 2024
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How does all this affect the water cycle?

* dynamizes processes in it

» changes the values of its elements
(disturbs the hydrological balance)
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Hydrological balance

AS=P-ET-Q

AS - change in the water storage in a basin
P - precipitation

ET - evapotranspiration

Q - runoff from a basin

24 hours
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Hydrological balance in Slovakia
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* uneven distribution of precipitation and water sources in time and space

* lack of snowfall - poor snow accumulation in the basins

* increasing water demands

o eIlSLlI‘iIlg ecological flow in connection with reduced river discharge and the release of wastewater into watercourses
* heavy rainfall concentrated in short periods and long dry spells

making water resource management challenging.....

1]
mk%ﬁnm SAV, vl 23" EUROSAI WGEA Annual Meeting 2025, 7.-9. 10. 2025 Bratislava %>



L R A R A R A A A A R A A A A
— =

Calbova
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Drought

types of drought depending on what this water shortage refers to, or
according to the dominant manifestations, e.g.:

- meteorological - negative deviation of precipitation from normal
during a certain period of time,

- agricultural - soil drought, lack of moisture for crops,* hydrological -
significant reduction in the levels of watercourses, groundwater, water
reserves in the basin

- water management - is the result of the interaction of a natural
phenomenon (less precipitation than expected) and people's demands
for water supply (usually increased),

* socio-economic — impacts of drought on the quality of life,

* etc.
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S1 - beginning drought
S2 - moderate drought
S3 - significant drought
S4 - exceptional drought

S5 - extreme drought

U

percentage of area affected by selected

drought categories
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Floods

* heavy rainfall

* sudden melting of snow

 asaresult of an obstacle in the watercourse bed (which in winter can also be caused
by an ice floe on the river), under a bridge or in a culvert

 failure or accident in a water structure (especially in the case of unprofessional construction or handling
— Rudno nad Hronom, 2021)

floods can occur throughout the year

in contrary to drought, their onset is very rapid and dynamic
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balance from water
management point

(comparison of withdrawal requirements
with the quantity of usable water and its

quality)
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water usage rate (Slovakia)

_——
]
]
#
4
| I
0
2005 2010 2016 2017 2018 2019 2020 201 2022
Surface water -
600
500 ——
[u]
E 400
E
300
. . —— . —
200

000 210 2015 26 217 2018 2018 AN AN A2 ANB WA

12000

1500

S 1000

10500

10000

2009 or latest year available

mYcaplalyear
2500

2000

1000

Groundwater

2005

10 2015 016 207 2018 2019

2020

A2

2022

023



use of surface water in agriculture
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from surface water
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Water quality

balance status BS = C / C

perm act
A - Favorable: BS = 1.1
B - Tense: 0.9<BS <11

C - Passive: 0.9 = BS
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Water quality surface water

2010-2015
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chemical status % number
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What does the future hold for us? What should we think
about? What should we do?

presence of climate chan ge is confirmed - increase in temperatures, dynamization of
processes in the hydrosphere (....the theory of alternating wet and dry periods....)

there is still the same amount of water on the Earth.......

to adapt — prepare and adjust to the conditions, preparation of correction of
the uneven distribution of water resources in space and time,
protect water quality
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What does the future hold for us? What should we think
about? What should we do?

* try to capture water during periods of excess water and safely remove it from
the territory and accumulate in a suitable place for needs during periods of
water shortage

 retain water in the territory to an extent that does not endanger people and
the environment, the landscape

° pI‘OtECt water quality - detect and mitigate the effects of pollution caused by human activities
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What does the future hold for us? What should we think
about? What should we do?

the method of capture depends on
* the conditions in the given location

 what we want/need to use it for
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What does the future hold for us? What should we think
about? What should we do?

Water management in Slovakia - the most important challenges:

» improving the state of water with the aim of achieving its good status (chemical,
ecological)

- making the use of water resources more efficient, which is necessary to ensure a
sufficient and sustainable water balance

* protection against the consequences of floods, droughts and water shortages,
adaptation to climate change
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hat does the future hold for us? What should we think

about? What should we do?

to apply higher societal use of research results
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Thank you for your attention
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