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- one water two users-
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Budovanie dévery medzi vodnym
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Rocny uhrn atmosférickych zrazok (2015, mm)
Annual amount of precipitation 2015, mm
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Rocny uhrn atmosférickych zrazok (2014, mm)
Annual amount of precipitation 2014, mm
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Rocny uhrn atmosférickych zrazok (2012, mm)
Annual amount of precipitation 2012, mm

Roc¢ny uhrn atmosférickych zrazok na Slovensku za rok 2012
Annual precipitation total in Slovakia in 2012
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Precipitations — months, year 2015

Tab. 1 Atmostéricke zrazky vr. 2015

Region . Il. M. [IV. |V. |[VL |[VIL [VIL|IX. | X. |XL. | Xl |Rok
ZapadoslovenskY | mm | 77 | 32 | 48 | 22 | 68 | 19 | 28 | 106 | 56 | 78 | 44 | 19 | 597
regmn % | 183 | 84 | 112 | 46 | 101 | 28 | 38 | 168 | 106 | 142 | 75 | 36 | 90

A +35 -0 +3 -26 | +1 -49 | 45 | +43 | 43 | +23 | -15 | -34 | -65

StredoslovenskY | mm | 106 | 35 | 78 | 46 | 126 | 43 | 65 | 51 | 80 | 98 | 108 | 20 | 856

region % | 196 | 70 | 144

73 | 147 ] 43 | 64 | 55 | 111 | 144 | 152 | 32 | 98
A | +52 ] -15 ] +24 | -17 | +40 | 56 | 36 | 41 | +8 | +30 | +37 | 42 | -16
Vychodoslovensky | mm | 108 | 25 | 37 | 22 | 105 | 54 | 64 | 18 | 85 | 88 | 60 | 16 | 682
region % | 263 | 66 | 88 | 41 | 140 | 61 | 66 | 21 | 135 | 149 | 105 | 36 | 91
A |+67]-13] 5 | 32]+30] 35| 33] 69| +22|+29 | +3 | -29 | 65
Slovensko mm | 98 | 31 | 55 | 30 [ 102 | 39 | 53 | 57 | 74 | 89 | 73 | 18 | 719
% 213 74 | 117 | 55 | 134 | 45 | 58 | 70 | 117 | 146 | 118 | 34 | 94
A +52 | -11 +8 25 | +26 | 47 -37 =2 IS o I PR S s I -35 43

A — 1de o vysku nadbytku (+), deficitu (-) zrazok v litroch na meter stvorcovy vo vztahu k normalu




Water bodies Slovakia
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Water use Slovakia

Surface water use

Tabulka 018 | Uzivanie povrchovej vody (milm3)

. i Ostatné
Rok Vodovody Priemysel Zavlahy , i Spolu
polnhohospodarstvo
1995 71,963 661,836 74,325 0,0360 808,159
2013 47,307 246,860 13,952 0,0010 308,120
2014 44,600 182,840 10,570 0,0700 238,080
Groundwater use
Tabulka 023 | Vyuzivanie podzemnej vody (Ls™)
Vodarenské  Potravinarsky Ostatny Polnh.azivoé. Rastl. vyroba Socialne ) L
Rok . i . i i . Iné vyuzitie Spolu
Ucely priemysel priemysel vyroba azavlahy ucely

1995 14 373,10 390,60 232720 727,10 25,00 286,50 202,70 18 332,20

2013 7 886,40 261,60 769,80 220,90 100,80 205,50 993,80 10 438,80

2014 7 674,20 238,60 752,70 227,00 120,60 190,40 983,80 10 187,30

Zdroj: SHMU



Catchment

zaustenie do

vodného tokun
y¥isiche rado

trval? voedoy tok

prispievajica
plochn

clastkove
povodie

obéasné vodné
tokv
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Water quality for water use

Poiet monitorovanych miest Ukazovatele, ktoré nesplfiaju pofiadavky na kvalitu povrchovej vody

Medzindredné  Ciastkove v ciastkovom povodi podla prilohy £.1
povodie povodie dledované nes';.ll'ﬁajﬁce vicobecné ukazovatele (A) hydrobiologickeé a mikrobiologicke
poiiadavky ukazovatele (E)
Dunaj Maorava 25 25 0, CH5K,, BSK., TOC, EK abundancia fytoplankténu, crevné

(vodivost), t vody, N-NH,, N-NO,, enterokoky, koliformné baktérie,

M-MO3, Meape, Pran, Ca, Al, ADK, termotolerantné kol. baktérie, chlorofyl-a,

NEL LWV saprobny index biosestdnu

Dunaj Cunaj 16 10 N-NO,, N-NOy, pH, EK (vodivost),  abundancia fytoplankténu, crevné
Al Ca enterokoky, koliformné baktérie,
termotolerantné kol. baktérie, chlorofyl-a

Dunaj Vah 87 80 05, BSKs, CH5K, TOC, pH, EK crevné enterokoky, koliformné baktérie,
(vodivost), N-NHy, N-NO5, N-NO5;,  termotolerantné kol. baktérie, chlorofyl-a,
Neai s Poai. Ca, ADK saprabny index biosestdnu

Dunaj Hron 27 25 B5Ks, CHS5Kq, EK {vodivost], crevné enterckoky, saprobny index
M-MHs, M-MO5, Peag, Ca biosestanu

Dunaj Ipel 19 18 CHS5K, ER (vodivost), N-MH,, saprobny index biosestdnu, chlorofyl-a
N-NO4, Poag., Ca, AQX

Dunaj Slana 13 g CHSK,, EK (vodivost), N-NO,, saprobny index biosestdnu, koliformné

M-MO3, Meape, Pran, Ca, ADX baktérie, termotolerantne kol. baktene,
crevné enterokoky, kultivovatelné
mikroorganizmy pri 22°C

Dunaj Bodrog 43 42 0, CH5K,, BSK;, pH, TOC, EK saprobny index biosestdnu, koliformné

(vodivost), N-NHy, N-NO5, N-NOs,  baktérie, termotolerantné kol. bakténe,

Meane, Pean, Ca, AQK, NEL UV crevné enterokoky, kultivovatelné
mikroorganizmy pri 22°C, chlorofyl-a

Dunaj Hornad 12 9 CHSK,, TOC, EK (vodivost), N-NO,,  koliformné baktérie, termotolerantné kol.

N-NO3, Norganicky, Mea, Pre, baktérie, Erevné enterokoky, kultivovatelng

Ca, CI, ADX, NEL UV mikroorganizmy pri 22°C

Dunaj Bodva & 6 CHSK, TOC, EK (vodivost), N-NC,,  saprobny index biosesténu,

N-NC4, Ca, ADX, SO,2 NEL UV crevné enterckoky, koliformné baktérie,
termotolerantné kol. baktene, kultivovatelne
mikroorganizmy pri 22°C,

Visla Dunajec 5 3 N-NO, Al koliformné baktérie, termotolerantné kol.



Schematic depicting the concepts of mitigation and
adaptation (Source: IPCC, 2001b)
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Actual problem
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Water balance

V zjednodusenej rovnici vodnej bilancie

(R=E+Q+ AW)

predstavuju uhrny zrdZok najvicsi parameter. Uhrny zréZok (R)
sa tu chdpu ako uzemny priemer (priemer v povodi), podobne
ako aj priemerny uzemny vypar (E), priemerny uzemny odtok (Q)
a priemerna uzemnd zmena zdsoby vody v hornych vrstvach
pody (AW). Vsetky tieto parametre sa vyjadruju v jednotkdch
uhrnov (vysky) zraZzok, 1 mm R je 1 liter/m?. Na Slovensku je
dlhodoby vztah tychto parametrov v priemere:

E=0,65R, Q=0,35Ra AW =0.

Mobzeme teda povedat, Ze priblizne 65% zrazok sa za rok vypari
a 35% odtecie z uzemia Slovenska riekami.
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Available water
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Irrigation
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(R=E+Q+A4AW)
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Plant

rye
triticale
barley
wheat
Corn
beet
rye
barley
durum wheat
millet
potatoes
Wheat
cabbage
sunflower
rape
peas
faba bean
clover
alfalfa

Transpiration coeeficient

I/kg TS

250 - 300
280-380

250 - 350
300 - 400
300- 400

300 - 400
400 - 500
400 - 500
400 - 500
250 -300
500 - 600
500 - 600
500 - 600
500 - 600
600 - 700
600 - 700
600 - 700
700 - 800
700 - 800

Water / Irrigation
mm

Quelle: GURGEL et
al., 2007



Plant
Mays energetic

winter rye

Winter rye and winter-peas

Italian ryegrass -3 harvests
sorghum hybrid
hemp

Corn a sunflowers

Millets the Different species

Corn

New crops

Crop t/ha
18,0
9,1-12,0

8,9

12,2
10,5
14,3
13,8

7,2-13,7
15,8

% Dry matter
31,9
25-32

25

18 - 24
22
32
23

21-28
34



Cereals for the production of the grain

STRUCPRO Yield (100 kg/ha)
CROPS Cereals for the production of grain (including seed)
GEO/TIME 2010 2011 2012 2013 2014 2015

European Union (EU6-1972, EU9-1980,
EU10-1985, EU12-1994, EU15-2004, EU25-
2006, EU27-2013, EU28) :

European Union (28 countries)

Bulgaria 40,15: 36,65 45,65 48,61:
Czech Republic 48,40 56,10 45,35 53,16 62,30:
Denmark 58,90 59,00 63,30: 67,70:
Germany (until 1990 former territory of

the FRG) 66,90 64,60 69,70 73,20 80,50:
Hungary 47,57 : : 58,40:
Austria 59,35 70,66 60,10 58,50 70,60:
Poland 32,20: : 38,00:

Slovakia : : 38,30:

United Kinedom 69.00:



Harvested production (1000 t)

STRUCPRO

CROPS Cereals for the production of grain (including seed)

GEO/TIME 2009 2010 2011 2012 2013 2014 2015

European

Union (28

countries) 300 727,68 284 313,86 291 444,84 283 436,77 307 658,48 332 022,83:

Czech

Republic 7 832,00 6 877,62 8 284,81 6 595,49 7512,61 8779,30 8 183,51
Denmark 10 116,80 8747,70 8 793,50 9 460,40 9 050,70 9764,40 10 023,00
Germany

(until 1990

former

territory of

the FRG) 49 748,20 44 038,74 41 920,40 45 396,60 47 757,20 52 010,40 48 917,70
France 69 999,90 65 505,66 63 825,48 68 457,75 67 323,34 72 714,92 72 633,16
Hungary 13 590,40 12 262,00 13 678,21 10 372,74 13 609,91 16 613,38 14 036,18
Netherlands 2 088,80 1 887,00 1 685,00 1 826,00 1 823,00 1767,00 1706,47
Austria 5144,20 4 817,87 5704,27 4 875,88 4 590,15 5710,27 4 843,80
Poland 29 826,60 27 228,10 26 767,40 28 543,80 28 455,10 31 945,40 28 002,70
Slovakia 3 330,00 2571,24 3714,10 3035,81 3411,96 4 708,34 3834,48
United

Kingdom 21 618,00 20 946,00 21 485,00 19 515,00 20 022,00 24 525,00 24 735,00



C3 - C4 plants

C, Photosynthesis

Mesophyll cell
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Biomass produced C3 C4 plants

N growing seasons for the five major cereal grain crops. Crops
with C, photosynthetic metabolism are substantially more
water efficient than C; crops

Zea mays, corn & 0.0033
Sorghum vulgare, sorghum G, 0.0036
Triticum aestivum, bread wheat C; : 0.0020
Hordeum sativum, barley C; 0.0019
QOryza sativa, rice Cs 0.0015

m
Sources: Calculated from G. R. Squire (1990), The Physiology of Tropical Crop Production (Wallingford,

U.K.: CAB International); A. H. Fitter and R. K. M. Hay (1987), Environmental Physiology of Plants, 2nd
ed. (London: Academic Press); R. K. M. Hay and A. J. Walker (1989), An Introduction to the Physiology of
Crop Yield (Harlow, U.K.: Longman).
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Opening into rain garden with
caved spill block

During heavy rains, the brick
runnels carry water to the
parkway rain gardens.
Poured concrete wall
Raingarden planting

Street with porous
unit paving

Street curb and
gutter

Sidwalk with porous

unit paving The open gravel base beneath the

street traps heavy metals, slows
the rate of runoff, cools down the
rain water, and provides space for
detention.

The open gravel stone allows
some of the rain water to infiltrate
back into the soil.

When the rain water
passes through the
vegetation and platning
<ol pollutants such
as fine sediments and
BXCBSS NULTeNLS are

re

Filter fabric keeps planting soil
from migrating into the open
gravel base

Imparmeable liner to protect
buildings

Typical parkway rain garden section
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2011 Bustration by Frank MeShane




CONCLUSIONS

Setlemetnts - part of landscape
Basis water quantity and water quality
Sustainability — main principle



Nutient flow over landscape
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Influences on the water cycle

Source: AUCKLAND CITY COUNCIL (2010)
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thank you for your attention

LUBOS JURIK, DOC. ING. PHD

KATEDRA KRAJINNEHO INZINIERSTVA

DEPARTMENT OF WATER RESOURCES AND ENVIRONMENTAL ENGINEERING
(WREE)

FAKULTA ZAHRADNICTVA A KRAJINNEHO INZINIERSTVA

SPU V NITRE SLOVAK UNIVERSITY OF AGRICULTURE IN NITRA
HOSPODARSKA UL 7, 94976 NITRA,

SLOVAKIA



