ZMENA BILANCIE VODY A JEJ TEPLOTY VO VYBRANYCH
SUBPOVODIACH RIEKY DUNAJ
V DOSLEDKU RASTU TEPLOTY VZDUCHU

CHANGES IN THE WATER BALANCE AND WATER TEMPERATURE
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Ciele prednasky: Aims of the presentation:
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1. Description of the Danube basin

www.hist-geo.com

Second largest river
Total area: 817 000 km?

Central
Lower Danube
Danube delta

26 major tributaries

Territories of
19 countries
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x\v/’\'j"«R)élief of Slovakia.
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s . B Mean annual precipitation totals in
Slovakia; calculated for the period
1991-2015.
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2. Bilancia vody / Water balance

P=R+ET+4S,
kde: P — priemerny roCny uhrn zrazok [mm];
R — priemerna rocna odtokova vyska [mm];

ET — bilanCny vypar [mm];

AS —zmena zasob vody v povodi za Cas At. | e
v ) s (cLoud formanor‘\ .
rain clouds P ' ” N i d_v~
Predpoklad: A4S za 30 rokov = O N o ms
- E,§ 3 8 S %
precipitation ‘ﬁ \5 S § %
/ \ ae, g

P=R+ET + 45

where:

P — average annual precipitation total [mm],
R — average annual runoff depth [mm],

ET — balance evaporation [mm],

AS — average total losses for time At.
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mepain 2 . \N@ter balance of the Danube basin 1961-90
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2. Water balance of the Danube basin 1961-90
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2. Data — Discharge

along the Danube River, (7-year moving average)
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2. Data — Discharge Slovakia
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2. Data - Discharge regime analysis
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2. Data - Water balance of Slovakia ZR=R+ET
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Vyvoj priemernych ro¢nych uhrnov
zrazok na uzemie Slovenska,

odtok uzemia Slovenska riekami,

bilancny vypar, po roku 2000 zmena

a vyvoj teploty vzduchu v klimatickej
stanici Hurbanovo, obdobie 1931—
2020. (na obrazkoch su vykreslené
priemery za 30 rocné obdobia, napr.
pri roku 2020 je priemer za roky
1991-2020).

i &
70 QP
\ 4 &



2. Water balance of Litava River

R, P[mm]
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Rest — observed average annual runoff depth [mm],
P, — Observed average annual precipitation total [mm],
T,,s — Observed average annual air temperature [°C].
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2. Water balance of Litava River
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Dependence of the annual runoff on the annual total precipitation in the Litava river

basin (left); dependence of the annual runoff on the average annual air temperature
(right); Litava river basin, period 1931-2020.

R., = 0.53*P,, — 19.89*T,,_ (2, Litava1931—2020)
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2. Water balance of the Danube basin 1961-90

PR The Danube basin
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2. Decrease of runoff at air temperature growth +1°C

E Danube basin

s Danube River
———— Danube tributaries

elevation
[mas.l)

W, min0

max 4049

0 625 125 250
[ me= s Seeeeee—

Estimated significant parameters b from model (2) R =a*P,,.+b*T,, in selected sub
basins of the Danube basin. Red colour means decrease; blue colour means increase of
the annual runoff in [mm] at temperature growth +1°C. Period 1961-1990.
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E Danube basin

we Danube River
~——  Danube tributaries

elevation
[ma.s.l]

max 4049
P—

W, min0

0 625 125 250

Estimated percentage change of the runoff at +1°C in selected sub basins of the Danube
basin. Red colour means decrease; blue colour means increase of the annual runoff in
[mm] at temperature growth +1°C. Period 1961-1990.
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2. Decrease of runoff at air temperature growth +1°C

Estimated significant
parameters b from model (2)
Re=8*Pp,+b*T,,. In selected
sub basins of the Slovakia. Red
colour means decrease; blue
colour means increase of the
annual runoff in [mm] at
temperature  growth  +1°C.
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3. Water temperature - Danube River
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3. Water temperature - Danube River

A water and temperature gauge
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O air temperature
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Soil Temperature [°C]

3. Ground Water temperature
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3. Water temperature, Slovakia - data

Archivaciou merani teploty vody v sulade s Vyhlaskou (2010) je povereny
Slovensky hydrometeorologicky ustav (SHMU). Merania teploty vody su ulozené
v dvoch databazach:

1. V kvantitativhe] databaze povrchovych véd — denné merania teploty vody z
vodomernych stanic SHMU o 7,00 hod do roku 2008. Od roku 2005 merania
prebiehali aj v hodinovom kroku. V roku 2021 prebiehali merania teploty vody v
410 vodomernych staniciach.

2. V databaze z monitoringu kvality povrchovych vod v SR — merania teploty vody
spravidla v Case odberu vzorky vody, podla programu monitorovania.

)

f? )
A
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3. Water temperature - Slovakia
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3. Water temperature - Bela River
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3. Water temperature - Clasification

Klasifikacné schémy (triedy kvality) pre teplotu vody v SR

Teplota vody/[°C] Teplota vody/[°C] Teplota vody/[°C]

Triedy kvality Typy vodnych dtvarov Triedy kvality NV ¢&.296/2005 Z. z.

NV €. 269/2010 Z. z. NV ¢.269/2010 Z. z.

Priloha 12 STN 757221 Priloha 1

I Il. I1. . 1. 1.
<25 <27,0 >27,0 P1M, B1(P1V) <22 <23 <24

P1S, P2M, K2M, M1(P1V),

<24 | <260 | =260
11(P1V), R2(P1V)

<22 <23 <24

<23 <250 >25,0 | D2(P1V), V3(P1V) <22 <23 <24
<22 < 24,0 >24,0 | K2S, V2(K2V) <22 <23 <24
D1(P1V), D1(K2V), <26
<21 <230 2230 | ZEK 2\/)), PAKaV) K2 | g <23 <24
<20 <220 >22,0 | Hi(K2V) <22 <23 <24
<20 <215 >21,5 | PL(K3V) <22 <23 <24
<19 <215 >21,5 | K3S <22 <23 <24
<18 <215 >21,5 | K3M, V1(K3V) <22 <23 <24
<16 <18,0 >18,0 | K4M <22 <23 <24
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Typy vodnych utvarov kategorie riek v SR. (Priloha ¢. 9 k vyhlaske ¢. 418/2010 Z. z)

3. Water temperature - Clasification

Kod Kod Nazov typu / podtypu

typu | podtypu

P1IM - Malé toky v nadmorskej vyske do 200 m v Panoénskej panve

P2M - Malé toky v nadmorskej vyske 200 — 500 m v Panonskej panve

P1S - Stredne vel'ké toky v nadmorskej vyske do 200 m v Panonskej panve

K2M - Malé toky v nadmorskej vyske 200 — 500 m v Karpatoch

K3M - Malé toky v nadmorskej vyske 500 — 800 m v Karpatoch

K4M - Malé toky v nadmorskej vyske nad 800 m v Karpatoch

K2S - Stredne vel'ké toky v nadmorskej vyske 200 — 500 m v Karpatoch

K3S - Stredne vel'ké toky v nadmorskej vyske 500 — 800 m v Karpatoch

P1V | M1(P1V) |Velké toky v nadmorskej vySke do 200 m v Pandnskej panve — podtyp Morava

P1V | D1(P1V) |Velké toky v nadmorskej vyske do 200 m v Pandnskej panve — podtyp Dunaj v aseku
Devin — Klizska Nema

P1V | D2(P1V) |Velké toky v nadmorskej vyske do 200 m v Pandnskej panve — podtyp Dunaj v tseku
Klizska Nema — §t. hranica s HU

K3V | V1(K3V) |Velké toky hornej ¢asti povodia Vahu v nadmorskej vyske 500 — 800 m v Karpatoch

K2V | V2(K2V) |Velké toky strednej Casti povodia Vahu v nadmorskej vyske 200 — 500 m v Karpatoch

P1V | V3(PlV) |Velké toky dolnej ¢asti povodia Vahu v nadmorskej vy§ke do 200 m v Pandnskej panve

K2V | R1(K2V) |Stredna ¢ast toku Hron v nadmorskej vyske 200 — 500 m v Karpatoch

P1V | R2(P1V) |Dolna ¢ast’ toku Hron v nadmorskej vy$ke do 200 m v Pandnskej panve

P1V | 11(P1V) |Dolna Cast toku Ipel’ v nadmorskej vyske do 200 m v Panonskej panve

K2V | H1(K2V) |Stredna ¢ast toku Hornad v nadmorskej vyske 200 — 500 m v Karpatoch

K2V | H2(K2V) |Dolna ¢ast toku Hornad v nadmorskej vyske 200 — 500 m v Karpatoch

P1V | B1(P1V) |Velké toky v povodi Bodrogu v nadmorskej vyske do 200 m v Pandnskej panve

K3V | P1(K3V) |Stredna Cast toku Poprad v nadmorskej vyske 500 — 800 m v Karpatoch

K3V | P2 (K3V) |Dolna ¢ast toku Poprad v nadmorskej vyske 500 — 800 m v Karpatoch

P. Pekarova, Viglas, May, 18, 2023
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arealy sidelnej vegetacie, Sportu a rekreéacie

- heterogénne polnohospodarske arealy

| ihliénaté lesy

|: kosodrevina

|: IUky a pasienky (maly podiel krovin)
|: orna pdda

prechodné lesokroviny

I prirodzené laky

- sidelna zastavba

\i! vodné plochy, mociare, raseliniska

] zmie$ané lesy

P. Pekarova, Viglas, May, 18, 2023
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3. Water temperature - Bela River
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ZMENA BILANCIE VODY A JEJ TEPLOTY VO VYBRANYCH
SUBPOVODIACH RIEKY DUNAJ
V DOSLEDKU RASTU TEPLOTY VZDUCHU

CHANGES IN THE WATER BALANCE AND WATER TEMPERATURE
IN SELECTED SUB-BASINS OF THE DANUBE RIVER
AS A RESULT OF RISING AIR TEMPERATURES
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3. Water temperature - Slovakia
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